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RESULTS FOR THE FOLLONING SAMPLES ARE PRESENTED

0344WQL- 1st quarter 93 sandfilter backwash pit sample.
0066WQL- 4th quarter 92 sandfilter backwash pit sample.
0343WQL- 1st quarter 93 sandfilter sand sample.

0065WQL- 4th quarter 92 sandfilter sand sample.

0069WQL- 4th quarter 92 sandfilter backwash composite sample.
0491WQL- Annual center of basin sample.

0345WQL- 1st quarter 93 sandfilter backwash composite sample.
53-032-04-Special sandfilter backwash pit sample.

5B-70E- Special sandfilter backwash pit sample.

5B-76A- Special sandfilter backwash pit sample.

58-76A- Special sandfilter backwash pit sample.

A1l available supporting information is presented in these documents. The
samples were run with LMCS standards and all standards were within limits.

The package is not a complete data package due to the fact all samples were
run as process control samples and not to protocol.

.j?sfcééfy 57457¢U'

R. E. Vogel
Project Manager
222-5 Laboratory
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SAMPLING AND CUSTODY DATA
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TWHC-SD-WM-DP-045 37
—~ REV T
REQUEST FOR SPECIAL ANALYSIS (RSA)
. 1. Ssmple Origin 2. Date Submitted 4. Reguester Name &, Cherge Code/Work Package
o 1-12-93 M. A. GREEN
K-AREA BASINS 3. Date Required 8. Regquester Phone/MSIN ET11456
2-15-92 3-1463/ X0-35
7. Cust o 11. Number of Sgmpl 13. Protocols
o I R
QOGLIEKE_SAND —b — NOA-t
ik?&-iktgc KM N1 OP 12.( \zfl)blumo of Son&plalh —— CERCLA
‘ g petri dishes —
LG4t X¥ CNTR OF BABI (4) 500m bottles -
NS AL KE _SAND 14. Semple Type
(GG (K NLOP Soiid - XX sai XX sturry
— Gas i — Water a— Waste

Q0 TUR{_KE CNTR OF BAb __

v T, E5es —— Solution  * _ Sludge
T e e Other {epecify)

AT OV G KE AT KOS S

X D o: ‘ . Storsge Requirements

9. Determinstion 10, Expected Range

DQ_FOR EACH:
Total Alpha | ApP A 1)

Pu 238 & 239/240

— Sr-90 x,x_ Unknown

18. Process Knowledge/Known Listed Westes

e Known (Please sttach list)
Previously submitted for this Project

[:
BT . . 4
| **PLEASE PROVIDE A NEJ WEJGHT FOR EACH L&)od17. survey . Reading

{Contact/Uncorrectad)

SAMPLE. *+* g examples attached
=€ 2z SO

Lo mRem/hr
HPT

18. Disposition of Waste

Return to Client
_XX. Dispose per 222-S Proceduras
—u Other

Date Dispossd:
19. Additionsl information

—

20. Chain of Custody

ssigned Cuntodial Group:(dircié one).

XTX: Yot  Number: @

BC-8700-181 (03/32)
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REQUEST FOR SPECIAL ANALYSIS (RSA)

REV 1

1. Ssmple Origin

2. Data Submitted 4. Requester Name

6. Charge Code/Work Package

— Other (spacify)

5-12-93 M.A. GREEN
" 100K BASINS 3. Dats Required 5. Requester Phone/MSIN F11456
PRIORITY 3-1463 / X0-35
7. Customer ID I i 5 11, Number of Samples 13. Protocols
_'_)_Q(_ None
0343WQL - KE SAND 4 — NQA-
0344NQL - KE NLDP - PRI 12. Voluma of Samples . . _ CERCLA
0346WOL - KK SAND 2 - 50ml petri didh ___RcRra
2 - 250ml bottles Other
¥'0347WQL - KW NLOP T3 Semoie Tyme
Solid Soil AX. Sturry
Geas Waltar — Wasts
— Solution Sludge

*Total net weight of dr

y solids ('iﬂ gT‘amS) Return to Client

(D On sample #0344WQL -

RUN_TWO THDEPENDENT

ANALYSIS FOR Pu-23

. Othor

15. Storage Regquirements
9. Determinstion 10. Expectad Range XX None
- Specif’

TOTAL ALPHA B /RS Poct

Pu-238 I

Pu-239/240 @ i (see below). FFTTCIE/
— -~ .90 (0"] 8& 18. Pro;us Knowladge/Known Listed Wastes

_ - Unknown
Afn- 2?] ?Z) } 01 Known (Please sttach list)
Uranium (O /(1/() Praviously submitted for this Project
{ ({ ( [)'C\lp( +—' CZ’)()O 17. Surve Resding
{Contact/Uncorrected)]
o+ IMPORTANT **
. . . Sg 'SCD(? /mx‘ /O@ mem/hr
Please Provide the folflowing information: HPT
*TO‘CB] VO] ume Of %ﬂﬁamp] e ( in ml ) /0 /“IB. Disposition of Waste

X Dispose per 222-5 Procedures

/240

*After radionuctides ha

ve been run do an

ICP acid digest on samble #0343WQL & 0344%QL

Date Dispoasd:

19. Additional information

7755

L EAY RESLILTS

o Fondd wlaL

To MheRE

TN & 3-3,35

Impact Level II,

SEE STAN CATLOW FOR ADDI}IONAL INFORMATION
*NEED PRIORITY TURNARCUND ON SAMPLE #0344WQL*

Safety Class III

20. Chain aof Custody

No

_x__ Yeos

33

Number:

21 Asdgnad Custodlai Group (circle one)

D.te OS !1"“’Q3

22 Samplo Rocuwed Bv 0 IOA

o= | 23, Laﬁoratory Managsr {if requirad):

BC 8700 181 03/92)
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REQUEST FOR SPECIAL ANALYSIS (Rsa)  WHC-SD-WM-DP-043

REV 1
Semple Origin 2. Deate Submitted 4, Requester Name 8, Charge Cods/Work Packags
.05 K-AREA BASINS 5-7-93 M.A. GREEN E11456
3. Dsta Required 5. Reguester Phone/MSIN
WEKXXGREENX 3-1463
7. Customer ID 11. Number of Sempies 13. Protocols
- i Nona
0490WQL _-KW BASIN SLUDGE 2 T naad
049TWQL - KE BASIN SLUBGE 72 Volome of Sampien — CERCLA
‘ — RCRA
250 ml Other
1 14. Sample Type
— Solid — Soil XX swrry
Ges Water Waste
Solution — Sludge

. Other {(specify)

.t 15, Storsge Requiremants

9. Detarmination 10. Expected Range -KK- None

Pu-238 A0 ‘ — Seeelly
Pu-239/24Q <7 D ():gyec;dL*

Total Alpha -

s r-90
- )i Unknown

Am-241
Known (Plsase attach list}
J-238 Praviously submittad for this Project

62:/4’ . 17. Survey Raading
*% [MPORTANT** %5_ _5/(9 ‘—]? tCé:?mCDctIUncorrocud}
HPT

Please provide me with|the NET WEIGHT SQLIDS ORY

of the Samp] e anal yzed 18, Disposition of Waste

18, Procsss Knowledge/Known Listed Wastes

mRem/hr

Return to Client
X Disposs per 222-S Procedures
— Dther

***xSae Stan Catlow forladditional Information

Detes Disposed:

19. Additional informmtion

SEE STAN CATLOW FOR INFORMATION

Impact Level II, Safety Class III
21, Agsigned Custodial Groiip (Glfcla one)

20, Cheain of Custody

No
x_x, Yes  Number: 32

ey

22, $umple Recelved By:

A Cohb
Cbete OSDTE G v M)

8C-8700-181 (03/92)



Westinghouse )]
Hanford Company | CHAIN OF CUSTODY 33 @@pw

Custody Form Initiator MARY ANN GREEN
Company Contact MARY ANN GREEN

Telephone 373-1463

Collection Date _3-31-93

Project Designation/Sampling Locations O5KE AN O5KW

QUARTERLY BASIN SLUDGE SAMPLES WHC-SD-WM-DP-045
REV 1

Field Logbook No.

Ice Chest No.

Bitl of Lading/Airbill Re. Offgite Property No.

Method of shipment _PLASTIC SAMP OTTLE WRAPPED IN PLASTIC INSIDE A METAL SLIP
INSIDE A DOORSTOP CARRIER IN THE N-55 OVERPACK DRUM

shipped to _222-S LABORATORIES. 200W AREA
Possible Sample Hazsrds/Remarks RADIODACTIVE

See Sample Analysis Request for individual containers and analysis.

Sample Identification

;3” 0343WQL PETRI_DISH - F933v0347W0L (1 250ML BOTTLE ) KW K o @
3033401 SOML_BOTT. TR
533 0346 PETR H
[] Field Transter of Custody Lhain of Possession (31gn and Print Names)
Relinguished by: (W% Date/Time:
OO i)\sﬂgx\ £ IJQ:( Naz
Linquished ﬂ%ciwd W YL M5 %5 ,6 Date/Time: ‘
m% % me oc-la2 15'A5
nq.nsh by: Received by: Date/Time:
Relinquished by: Received by; Date/Time:

Final Sample Disposition

Disposal Method: Tbi:posed by: Lbateﬁi-e:

Comnents:

EACH SAMPLE IS IN IT’S OWN SLIPLID r*"N AND DOORSTOP CARRIER. FOLLOW INSTRUCTIONS ON
ATTACHED RSA

A-6000-407 (12/90) (EF) WEFO0S1
Chain of Custody
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WH(-SD-WM-DP-045

REV 1

SAMPLE STATUS REPORT FOR E 9230. H&RWC 0491WQL TIME: 8/10/93 8: 7
DISPATCHED: 5/11/93 9:57 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 5/11/93 9:58

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
dekdedk  kkkdededkhh  dkdekwodkwdrdkhkdkhkkdkhhkhkdkkkhhokddkhkkh *kx khkk RRhRRK
1001 APPR/OTR KE SLUDGE, BROWN, 250 ML, CLOUDY, ONE PHASE, 700MR PC41G
1181 Am-SOIL 1.70000E 04 pCi/gDR¥wt N Y PC41G
1211 AT MISC 4.81E+1 UCI/G PC41G
2172 GEA-SOIL 7.2200E 01 ucCi/G Cs-137 PC4A1G
3461 Pu-~-SOIL Pu-239/240=2,27E01 uCi/G Pu-238=3.59 uci/c PC41G
5000 COCMMENT NET DRY WT WAS 9.195 GRAMS/250 ML PC41G
8700 ACD DGST 5.08000E 00 G/L N Y PC41G
8740 U " 4.17000E-02 G/G Rec N Y PC41G
8786 Sr9o0 OUT FOR RERUN PC41G
8786 Sr9o0 8.09000E 01 uCi/G Rec N Y PC41G

END OF REPORT
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WHC-8D-WM-DP-045

REV 1

SAMPLE STATUS REPORT FOR E 8606. HERWC 0065WQL TIME: 8/10/93 8: 7

DISPATCHED: 4/12/93 13: 0 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 4/14/93 11:51

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
¥ % %k * kkkhkhikkk khkhkhrkhkhhkrkhrRkhRekhkhkhhkhktikhirk * k% * %k % % %k k&
1001 APPR/OTR TOTAL WT 4.772 GRAMS PC41G
1283 AT-SOLDS 2.43E+0 UCI/G PC41G
2172 GEA-SOIL 1.25000E 06 pCi/gWETwt Am-241 N Y  PC41G
2172 GEA-SOIL 2.54000E 07 pCi/gWETwt Cs-137 N Y  PC41G
2172 GEA-SOIL 3.02000E 05 pCi/gWETwt Co-60 N Y PC41G
2172 GEA-SOIL 3.08000E 05 pCi/gWETwt Eu-154 N Y  PC41G
2172 GEA-SOIL 1.82000E 04 pCi/gWETwt Eu-155 N Y PC41G
2172 GEA-SOIL < 7.00000E 03 pCi/gWETwt Cs-134 N Y  PC41G
2172 GEA-SOIL < 5.91000E 03 pCi/gWETwt Mn-54 N Y PC41G
2172 GEA-SOIL < 6.33000E 04 pCi/gWETwt Sb-125 N Y PC41G
3336 Pu239/40 PU238 1.59E-1 & PU239 1.11 UCI/G VOGEL
3801 Srs89/90 OUT FOR RERUN VOGEL
3801 Sr89/90 3.44 UCI/G VOGEL
4461 U=-SOIL 5.73000E-03 G/G N Y  PC41G
4822 Am241 1.19 UCI/G VOGEL

END OF REPORT
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WHC-SD-WM-DP-045
REV 1
SAMPLE STATUS REPORT FOR E 9324. H&RWC 0343wgl TIME: 8/10/93 8: 6
DISPATCHED: 5/12/93 15:41 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 5/14/93 11:46

OUT OF GOCD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

dekkk  hkdekksededr  dook g ok e ok o oo ok e de o e e de o ok e vl o e e ok e ok e e e ke ek ok *deok dkk  kkkkkk
1001 APPR/OTR KE SAND, BROWN, ONE PHASE, <15 MR E11457
1211 AT MISC 1.0500E 00 ucCi/G E11457
8630 GEA 2.61000E-01 uci/G Co-60 E11457
8630 GEA 1.82000E 01 uCi/G Cs-137 E11457
§700 ACD DGST 5.01900E 00 G/L N Y E11457
8740 U 1.21000E-02 G/G Rec N Y E11457
8755 ICP-SCL 3.98000E 00 uG/G Rec ir N Y E11457
8755 ICP-SOL 4.70000E 00 uG/G Rec Sr N Y E11457
8755 ICP-50L 2.54000E 02 uG/G Rec si N Y E11457
8755 ICP-SOL 3.67000E 03 uG/G Rec Al N Y E11457
8755 ICP-50L 5.54000E 00 uG/G Rec Co N Y E11457
8755 ICP-SOL 1.57000E 02 uG/G Rec Cu N Y E11457
8755 ICP-SOL 2.21000E 00 uG/G Rec Li N Y E11457
8755 ICP~SOL 1.44000E 02 uG/G Rec Zn N b4 E11457
8755 ICP-50L 3.63000E 01 uG/G Rec Ni N Y E11457
8755 ICP-SOL 4.93000E 03 uG/G Rec Fe N Y E11457
8755 ICP-SOL 4.15000E 02 uG/G Rec Ca N Y E11457
8755 ICP-SOL 6.67000E 01 uG/G Rec Cr N Y E11457
8755 ICP-SOL 8.53000E 01 uG/G Rec Sm N b4 E11457
8755 ICP-SOL 3.61000E 01 uG/G Rec Ba N ¥ E11457
8755 ICP~S0L 1.14000E 02 uG/G Rec P N Y E11457
3755 ICP-S0L 3.63000E 01 uG/G Rec S N Y E11457
8755 ICP-S0OL 2.84000E 02 uG/G Rec Mg N Y E11457
8755 ICP~SOL 1.82000E 01 uG/G Rec Na N Y E11457
8755 ICP-SOL 2.63000E 00 uG/G Rec Ag N Y E11457
8755 ICP-SOL 2.13000E 02 uG/G Rec Fb N Y E11457
8755 ICP-SOL 5.16000E 01 uG/G Rec Ti N Y E11457
8755 ICP-~SOL 9.5Q000E 00 uG/G Rec cd N Y E11457
8755 ICP-S50L 1.59000E 02 uG/G Rec K N Y E11457
8755 TICP-SOL 7.81000E 01 uG/G Rec Mn N Y E11457
8755 ICP~SOL 5.96000E 01 uG/G Rec v N Y EL1457
8755 ICP-SOL 5.42000E 01 uG/G Rec Tl E11457
8781 Pu2393/40 OUT FOR RERUN E11457
8781 Pu239/40 Pu=-239/240= 3.62E-01 uCi/G Pu=-238=5.22E-02 uCi/G E11457
8782 Am241 6.77000E-01 uCi/G Rec N b4 E11457
8786 Sr90 1.03000E 00 uCi/G Rec N b4 E11457
8881 Pu239/40 QUT FOR RERUN E11457
8881 Pu239/40 Pu-239/240 = 3.64E-01 uCi/G Pu-238=5.42E-2 ucCi/G E11457

END OF REPORT
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WHC-SD-WM-DF-045

SAMPLE STATUS REPORT FOR E 8608. H&RWC 0069WQL TIME: 8/16/93 18:33
DISPATCHED: 4/12/93 13: 3 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 4/14/93 11:52

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
* % % % %k &k ok kX o o e ek e gk ok e R ke e e vk e e g ok e v ok ok e ok e e e R e e e ke ke R * * % %* % % % % % %k k
1001 APPR/OTR TOTAL WT 1.0521 GRAMS PC41G
1283 AT-SOLDS 1.61E+2 UCI/G PC41G
2172 GEA-SOIL 7.30000E 07 pCi/gWETwt Am-241 N Y Pc4lc
2172 GEA-SOIL 4.37000E 08 pCi/gWETWt Cs-137 N Y  PC41G
2172 GEA-SOIL 4.55000E 05 pCi/gWETwt Cs-134 N Y PC41G
2172 GEA-SOIL 1.16000E 07 pCi/gWETwt Eu-154 N Y PC41G
2172 GEA-SOIL 7.13000E 06 pCi/gWETWt Eu-155 N Y PC41G
2172 GEA-SOTIL 2.25000E 06 pCi/gWETwt Sb-125 N Y  PCAlG
2172 GEA-SOIL 6.32000E 04 pCi/gWETwt Mn-54 N Y PC41G
2172 GEA-SOIL 4.66000E 06 pCi/gWETWt Co-60 N Y PC41G
3336 Pu239/40 PU238 1.87E+1 & PU239 9.09E+1 UCI/G VOGEL
3801 Sr89/90 OUT FOR RERUN VOGEL
3801 Sr89/90 1.66E+2 UCI/G VOGEL
4461 U-SOIL 5.00000E-02 G/G N Y PC4lc
4822 Am241 6.39E+1 UCI/G VOGEL

END OF REPORT
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SAMPLE STATUS REPORT FOR E 9325.

WHC-SD-WM-DP-045
REV 1

H&RWC 0344WQL  TIME: 8/17/93

DISPATCHED: §5/12/93 15:42 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 5/14/93 11:46

ouUT OF GOOD
EXT. DETER. RESULTS OR STATUS RANGE? ANS?
*k kX kR Fkhkk Akkkhkkhkhkkhkhkhhhkhkhkkkhkkhhkhhkhhkihikhkddkd LY * e de
1001 APPR/QTR KE NLOP DARK BROWN, 250 ML, CLOUDY, SCLIDS, ONE
1001 APPR/OTR PHASES, 300 MR
1001 APPR/OTR PHASES, 300 MR.
1211 AT MISC 1.44000E 02 ucCi/G
2172 GEA-SOIL 2.97000E 05 pCi/gWETwt Cs-137 N Y
5000 COMMENT NET DRY WT WAS 6.846 GRAMS/250 ML
8700 ACD DGST 4.98800E Q0 G/L N Y
8740 U 2.57000E-01 G/G Rec N Y
8755 ICP-SOQL 2.85000E 02 uG/G Rec Zr N Y
8755 ICP~-SOL 4.75000E 01 uG/G Rec Sr N Ve
8755 ICP-SCL 8.59999E 04 uG/G Rec Al N b4
875% ICP-SOL 3.8700CE 01 uG/G Rec Cco N b4
8755 ICP-SO0OL 1.83000E 03 uG/G Rec Cu N Y
8755 ICP-SOL 7.22000E 00 uG/G Rec Li N Y
8755 ICP-SOL 1.45000E 03 uG/G Rec Zn N Y
8755 ICP-SOL 1.07000E 02 uG/G Rec Ni N Y
8755 ICP-SOL 1.41000E 05 uG/G Rec Fe N ¥
8755 ICP-SOL 3.61000E 03 uG/G Rec Ca N V4
8755 ICP-SOL 7.54000E 02 uG/G Rec" Cr N Y
8755 ICP-SOL 3.98000E 02 uG/G Rec Nd N Y
8755 ICP-S0OL 1.43000E 03 uG/G Rec sSm N Y
8755 ICP-SCL 1.87000E 02 uG/G Rec Ba N Y
8755 ICP-SOL 1.09000E 03 uG/G Rec P N - Y
8755 ICP-S0OL 1.34000E 03 uG/G Rec S N Y
8755 ICP-SOL 1.03000E 03 uG/G Rec Mg N Y
8755 ICP-SOL 5.79000E 01 uG/G Rec As N Y
8755 ICP-SOL 1.16000E 02 uG/G Rec Na N Y
8755 ICP-SOL 2.21000E 01 uG/G Rec Mo N Y
8755 ICP-SOL 1.21000E 03 uG/G Rec Pb N Y
8755 ICP-SOL 1.34000E 02 uG/G Rec Ti N ¥
8755 ICP-SOL 1.57000E 02 uG/G Rec cd N Y
8755 ICP-SOL 1.71000E 02 uG/G Rec K N Y
8755 ICP-SOL 1.05000E 03 uG/G Rec Mn N Y
8755 ICP-SOL 5.14000E 02 uG/G Rec Sb N Y
8755 ICP-SOL 1.05000E 03 uG/G Rec v N Y
8755 ICP-SOL 4.61000E 01 uG/G Rec Be N Y
8755 ICP-S0L B.40000E 02 uG/G Rec Tl
8781 Pu23g9/40 OUT FOR RERUN
8781 Pu239/40 Pu-239/240 4.4100E 01 uCi/G Pu-238 = 6.43 ucCi/¢
8782 Am241 4.94000E 01 uCi/G Rec N Y
8786 Sr90 OUT FCOR RERUN
8786 Sr9o0 8.12000E 00 uCi/G Rec N b4
8881 Pu2398/40 QUT FOR RERUN
8881 Pu239/40 Pu-239/240 = 4.260E 01 uci/G Pu-238 = 8.02 uci/G

END OF REPORT

13:10

CHARGE
CODE
dodkd ok hok
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
El11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
©"1.1457
E11457
PC41G
PC41G
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WHG-6D-WM-DP-045
REV 1

K-AREA BASINS

CUSTOMER ID NUMBER 0065WQL
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S—

WHC-SD-WM-DP-045
REV1

; SRR iR

b ]

t Senal NO - Samgple Point Date Tima Issyed Parnily

' | E 8606.-4461] H&RWC 4-12-93 | 12:57 |25
Determinalion Method: Standard Result Unus Charge Code Reruns
U-S0IL LA-925-107 G/G PC41C 0
Sampie Size Customer 10

G OF SAMPLE 7.,/ + /. 434/ 2% g% | O065WQL

Remarks. Calculabions. Resulls 100 —t 0 =~ 50 44?9)09
e Z0/ g [ = 908% (A ’( et

' 57
$2(easpntN-D(2020X148D) . 2,030 k], A

_*._—
| E&(se)- H9.224] -
j 8.9 vce” gu
& Lffv%"/ it ‘é%
: nalyst - Anatyst - 2 Analyst = 3 Analysi| - 4 Analyst - §
Hrg Hry Hrs / ity Hrs
Date Time Completed Lab Limil Mgr ﬂ% L/
Yotg 3|y 3 Otk e |L/275C

54-5800-061 ﬁmmm

Serial No. Sampis Paim Date Time issued Priority
E A506.-1001 1S EWC 4-12-93 | LZ: 657 4
Daterminalion Maihod/Standara Resuit Uity Chargs Code Reruns
APPR/OTR | LA-519-151 | NONE PC4 LG ()
Sample Siza Customer IO

7 UGsHWLL

Remarks, Caiculations, Resulls:

sr_unplr- or Tank IDY
Color ard kst VoOl7
Clarity?

snolids) y/n 4 272 Ta'l*WI IML -
B cem v ! RusSH

Analyst - 1 Analyst - 2 Analyst -3 Angiyst - 4 Anslyst - 5
Hry Hrs Hry Hrs Hrs
vd
Dals Time Compisted Lab Unit Mgr
28, s sedicpne
raa $4-6800-08 1, {R-10- 63}
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é%//m@zw sl 1,

WHC-SD-WM-DP-045

REV 1

727,

W f////j

Serial No,

Samgple Point Cate Time issued Priority l

3 5340.-5267| 3SRITT STD°S 4- 1-892 0:ET Zs
Determination Method/Standard RAesult Linits Charge Code Reruns
2 LA-328B-100 3L 377 p
Sample Size Customer |D

Lo 10- 120
Ramarks, Calcuiations, Aesuits:

fond :, ke T . 1
E;%‘, JH ( = n 3./7}/&' . /é
ST VAL Re¥are™> NE /07(3 4,/7

!

o —1-/1uf1r %05 é
SETRE G oc/ ‘3%

FORa ‘u-_L;’-é.é_ﬁf o o

/6 {625 ne '9[ Jere) : 3.17)‘”'2'
Do S Bl)) -
yst - 2 Analyst -3 Analyst - 4 Analyat - §
Hrs Hrs Hry Hrs
Date Tima Complated Lab Ut r
G- yo-23 rgo | A0, /7 <t ez
P

4-6800-081 (R-10-83)



S WHE-SD-WM-DP-045

oA——— AR

~ ‘ 475
Serial No. - Sampie Point Date Time Issued Prigtity i
£ 8501.- "lb"’ EMV ETD . - | 4- 6~93 | 18:30 2B
Datermination Melhod/Slandard Result Unis Charge Code Reruns
GEA-LIQ LA-548-121 uCisL R4B5C 0
Sample Size Customar ID
500 ML rh‘-. 0 T 1qqq;

Ramarks, Calculations, Resuits:

S _ [ 3'2"‘9
BT sl gein T |
EDE B345 /7 [25. 2 2¢ a4. (B 7o

W 1 Anaiyst - 3 Anaiyst - 4 Anaiyst - 5§

Hra / rirs Hrs Hrs Hrs
42493
‘; ..Zy. ?j me Complaied Lab Uni§ Mgr ' A 5

54-8800-08 V(R - 10-83)




A 0K X ¥ K kK & £ K X KX ¥ £ & &£ £ & FK K FE K E & ¥ & K & K KR 5 R A y,
) Y493
X G AMMA SFECTRUMN aNaLYSTS
* %
XK K K K K R £ K R K E R K ¥ K K K K K K X X F K K B K K K ¥R B K & &
CANBERRA SFPECTRAN=F U%,04 SOFTWARE
Z4-AFR-93221101448 WHC-SD-WM-DP-045

REV 1

A NALY SIS FAarRaMETHERS
MCA UNIT MUMBER: i . ATIC UMNIT MNUMBER: 1.0
RETRCTOR NUMBER: 4 A GEGMETHY MNIUMBER: &1
SFECTRUM SIZE: 4098 CHANMELS -
ORIOER O SMOUTHING FUNCTION: Y

MUMBER OF BACKGROUND CHANNELZT 4 O EACH S110E OF FEAK
FEAK CINFIGENCE FACLTORE: 80,04 -

IDENTIFICATIONM ENERGY WINDQW: +- 1.30 WKEY

ERRNR QUOTATIONT 1.%& STipn UNCERTAHTHVY

ENMVIRONMENTAL BACKGRCGUND SUBTRACTED
LLD CALCULATION FERFURMED

MEASURED ENERGY DIFFEREMCES LISTED
MULTIPFLET ANSLYSIS PEARFORMED

EFECTRAL TATA READ DIRECTLY FROM HMULTICHANKEL. ANALTIER ANG.
ANALYZE® BY S LR

SAMPLE DESCRIPTIOND FE3T0:-71382 EMU/STE

SEQHETRY LDESCRIFTIONT 0006 ®L LG

SAMFLE SIZE. G« 0000F-51 LT SOCHHUERSTON FaoTOR: § . 0000E+00

STANDARTD ZIZED L. GOGDE+OG <4
H"‘JHL quS LIBRAI’\( FLL:, H”LGI'_}I'_',

J
I""
n

[F}]
- |
I
bl

COLLEST LIvE Tiag:
Eol, v
nZAl TIME:
IETAYED OTA Q LAaTrs- G3ann HGUR T fEFQRE i DT ART OF P LEOT
ENESGY CALIZRATION FEAFORHMED Fo-mnr--7
SFFICIENCY CALIZRAYINE FRERFORMED l=4F==-27

BEST AVAILABLE COPY
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Z4-AFR-5322110:46

FEAK A # &L Y31 S WHC-SD-WM-DP-045
‘ REV 1
R CENTROILD ENEREGY FWUHM RACKGNT WET ARFEA ERRQR HUCLIDES
CHAMNEL R KEWY CUOUMNMTS COUNTS o
i ?5.58 48,31 1.0G 1233, Falls 11.7 U=-233
2 1322.,77 Hal . A0 Bead9 1479, 22010, i3 C5-137
2R Aal a4 159, 1.8
3 2343.24 172,78 1,84 1053, ERET: T IN 1.2 CO~-53
4 26a83.02 1331.98 1.98 224, 29190 1.2 CO=d
3 29013 144034 1.86 104, 204, B.0O  K-40
B . 1480 .67 - i.7
shr0R QUATATIOM AT 1.948 30(6Mm
FEAK CONFIDENCE LEVEL #T 83.0%
B = ENUTIRONMENTAL RALCKGRAUND FrEAK
BACKRGROUND SUBTRACTION FPERFORMED USING Fit. 7 EBEROGL4
EACKGRAUND DESCRIFTIONM: BKG
RACKGROUMD COLLECY STARTEQ ON 20=-HN -7 AT 1400301040
BACKGROUND LIVE TIME: 20000, SFCAQMIDZS

BEST AVAILABLE COPY



24-nFR~-9322110:46

SAMPLE! ES301-2142 ENV/3TD . WHC-SD-WM-DP-045
DATA COLLECTED ON 24-aAPR-93 AT 213120316 REV 1
DECAYER TO G. DAYS: 0.0000 HOURS REFORE THE START OF COLLECT,

RADIONUCLIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCEMTRATION IN uCirsLl ENERGY GUNFARIZON

DECAY (REY)
HEASURED ERROR CORRECTEN ERROR EXFECT HiFF

AC-228 LLD-4.28BE-04 LL1C4,2BE-24 11,07
AC-223A LLNI4.28E-04 LLN<4.23E-04 it
AC-22BF LLD<4.37E-04 LLD<q,37E~Q4 335,47
AG=-108M LLD<?.31E~-0% CLLDET L TIE-GE 433,54
AG=-110M LLR<3,3SE-04 LLD<S . 36804 4947 .70
AM~241 LLD<3.45E-04 LLOCS . 45E-04 37.54
AM=243 LLDT1.51E-04 LLO1 . S1E=O4 -
AM=243A LLOCT,351E-04 LLR1 . 31E-C4 FA.S7
AM=Z43R LLD<2,30E-G3 O LLDEZ . 30E-00 43414
AR=41 LLOC S . $BE-OS ’ LLltI&.F8E=-O0 PG SEIN

L
[
oy
-

AU~-1Y3 LELO<CA, 0600 LLDCS . 0aE-03
BA=133 LLOY9.88E-00 LLUT . 66E-~00 W3d.
8A=-139 LLD<2.38E~-04 LLDWZ . 36E~04 183,
EA=-140 LLN<I2.74E~-04 LILNC2 . 245 -04 337,
EAa-141 LLD<2,12E~G4 LLOYZ . 12E-04 193,

Py ) L osl LY R D b

BEST AVAILABLE COPY

L L LY QR R GRS LR EL D) O L O e O 0 L] N ) e e G

BE-7 LLD S, 62E~04 LLD-& W &RE~ G4 477,
ET=207  LLN-T . 42E-09 LLI7 4 42E-05 54%.
FI-212 LLD7.31E-04 LLD<7 (FiE-04 TIT.
BI-214  LLDUILFLIE-04 _ LLD~1 ., 71E=04 437 .32
EI-N1i940 it 7iE-04 LLDST 71E=-04 307,32
ET-214R LLO<B.3IVE-G4 LLO3,.37E-04 110,28
FI-244C LLD«Z,&7E~04 LLONZ . 6FE~T4 1764031
CO-10%  LIBI1,59E=03 LIN-1 . S4E-03 33,53
SE 194 LLDOI L ZTE-G4 LLDI3 . 23F=00 $33,34
CE-13T LD T.IEE-GU LLDS, 3aF=0l PAT AT
TE-IAY LDV L ARE=03 LEl7 , aifE=08 10744
CEFRLIAY LIS, 33E-04 LLD- S v aaF =39 (3ITL 5L
0-%8 LLDW1.GSE=-S4 LED-1, FE-04 ERERE
CO-T7% LiN<4,29F-3% LLIA.29E=-05 13706
C0-33  LLDv1.32E-04 TS S - AT
Ca=37 TLO2AE-08 4= PAE=04 TLZE=0T dea jaEena e R
1273004 =0 3a
TR-T1 LLO- 5. TIE-04 LLG-T. TaE=0a IITaC
23=13%9  LiLD-1.08E=-04 Ll ORE-G4 T Ea
CE-133  LLOILOBE-O0 Lol 0TE=Ds LI
CE-137 LLTFE~TY =1L 4R =04 1.358-07 =" 4ag~i4 S 5.37
TE-18 1T =08 LLUST L TIE=GT P50 Ha
Eii-132 “ L. STE~GA LLDW1 . 3%E=-04 PdGe 51
TU-1354 1L34E=04 LLINL s 3= e
TU=1T45 Li0-5,20E-09 LA RUE-GT s
TU-1TT JAE=4 LN Z GaF =" AT
FT-%s TaE- LD TEE=T4 L3R 0T
HIE -1 Z2AE-65 L3, 2an=-00 S
HI-03 ITE-aY LLmd, ITE-G0 TR LN
-1 dEE - LLDT, deE-an Tasd . 0d
Z : Sail=08 iR L 3O -0T PR
: IAE-4T Ll T ERE - TIT 4%
ThE w04 LTI L T e 3250
20E=049 Line 2.2 14 1230 4%
ATE -4 LR, DIT=T S
SL1E=12 il atI-as 3.3 O%F
SAE=05 LB Eae=3T Tl iT
= = I I | “ AT e tW

|

w
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KE~138

Y-33
r-91
1-91H
IN=6']
ZR=-95

eR-%7

TOTAL

LiiD4,37E-04
LT 4. 19E=05
LLD«2,75E-04
LLD<8 . POE-OU
LILN<C2, 545 -04
LLR<1.70E~04
LLD<B,91E-03

+-4,82E-01

LLO3,37E~G4
LA, 198=-05
LLOCZ,73E=-G2
LLO<8.90E-Q5
LLN=E2,.58E-04
LD FOE=-04
LLO=8,FIKE-6GS

Ay BIFE-02

Z83.451
1338.G6
1254.720

333.64
11135.55

738,73

743435

+~-4,87E-74

STANTIARN DEVIATION

WHC-SD-WM-DP-045

REV 1

BEST AVAILABLE CCPY

.13
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MU UalTE

e

Lok L --  MYerslon 2.0z

25 pUURTING ROOM WESTIL
CaL. EFE

MLs UNMIY RMURBEER (231 %
fiel U LT NUMBER (i.037 &
fIEtECTUR MUMBER 1 2
PO MERMORY REGIuM (FULL
UsfeE SPECTRUM COLLECTEI:
TLitE COLLELT ETakRTeERn: U9
FhgfE TRY MUMBER ¢ 121 B
pEMe TRy DESCRAPTIONT 5230
AUTTIWITY UMITS ¢ wled o
k= 0VER ENERGT: 1583.802
Ui PERATION SOURCE EMIREY
FYEE B CARRLAGE FReTURM
frFE AR ITRTEGER (G-999)

TYEFE A OPLUE E1G6H BEFUORE THE INTEGER {40 = %
TOCREATE & SOURCE LILEER

e Loe 4yi

cERdl-a S0OnL LIG

U vau WaMT TO ErTER AMY
BIMEHSIONAL UNITE OF S1aAn
slze ufF STANDARL TN £/
HUpBER OF POLATSS o
ST IVIEY I MICKUCURKIES o

AR IR
EMERGT
SeTivInTg
ACTIVETY U
HALF-Lirk:
DECHT TIng
TimE 0OF so

BECHY TIMES

4
SIE-GE (e L, igHE EE-GE)
13534 +

eFrFICIERSY = 1,13

T =2
EMERGT S
ACTIVITYS
AulIvIyr
HAalF-LIFE!:
LECHY TLlME

WHC-SD-WM-DP-045

REV 1

GUHUUZZ Hart cED

i
1l-mul-7z

[

L Lid

OF 110!
FUR pauual
TO Uk A

ART LR LG

TESSHUIT M

W

Ures

g8, 040

L. FE3

ME SluMes

EFFLCIEMCT = 4., 835205;

F i Al 3
EMERGY S
RLCTIVIT (S
RCTIVITY O
HAaLF-LI1FES
DECAY TIHME
EFFICIEMCY = /.0¥
F il feli 4
EHERGY ;
BUTIVITY

Hal F={ TFF ¢

123,041

VIR TRV S

BEST AVAILABLE CCF

EMTHET,
SOURLCE LIBRAKY:

MARUEL EmMTER: .

FOLHTE mattdauly i#si Dol

e

L.oav eaUEtTol

ME SIGHA:
Hi7i.6

0, 00G0GNE=01

( 4, 0878G0ETSS MING, ¥
5 SEE-E

1BZ9E-00 w -

145.8%2

1.9400vuEST2
AUCTLIVLLY UONE S16dA:

147 .44

V0Nl — L
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EFFLCLENCY = 1,247290E~02 (+-  8,695034E-05)
SYSTEM EFFICIENCY CUOEFFICIENTS, FART 2

LOG(EFF) = ©,202042E401 - 6.,132777E+01¥L0OG(E) + 1.500303E+01%LOG(E) "2
- 1.4342582E+00%L0GC(EY"F + &6,408B717E-02XLOG(E) "4
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CANBERRS SPECTRAN-F Y2.04 SOFTWARE

GAE-5 CCUNTING ROOM WESTINGHOUSE HAMFORD 14

-

N AL Y 5T 8 Fa RaMneE T ERS

2 / ADG UMIT MUMBER: 3.0

dOA UNMIT MUMEBER
| s GEOMETRY MUMEER? 42

H
CTECTOR NURBERS

Led

TFLOTRUM 1L 4074 CHﬁNNLLi

CRUER OF SMOOTHING FUNCTION: 5

HUMBER OF EACKGROUND CHAMNELS: 4 ON EACH SIDE OF FEAN
SE CONFIDENCE FACTOR: 85.0%

FUENTIFICATION ENERGY WINDOW: +- 1,50 KEV

FREGR QUOTATION:G 1,546 SIGMA UNCERTALINTY

By TROAMENTAL BACKGROUND SUBTRACTED
LD AL R ORMED
HIFFEREMCES LISTED
MLTS18 FERFDRMED

SEECTRAL IaTA READ BIRECTLY FROM MULTICHAMMEL AMALYZER AML:
ANAELYIED B

SanPre DESTHIFTIONS E8&02&-21712
GEQME TRY DESCRIFYIOMY  4ZRA7-4 2200 'IG

¥k o ok ko % oK ko % K X ¥ ok ok ok ok ¥ ok ok % ¥ ok %

BOE O % K % ¥ K ok K Kk ¥ % % ok kb K Ok X kK ok ok & f ¥ % ok ¥ ¥

~AFR-23

ES

p

I

EAMELE wldng 1 O000E+20 EN SOCOMYERSION FACTORS 1,006008+00

iOER D STZE 1L O002O0E+G0 EA

i

AMALYRIE LIRRARY FILE! ANLOOY
POLLEST STARTED OH 1a-AFR-93 AT 143443100
COLLEST LIVE TIMES 1000, SECONDS

REAL TIME: 3048, SECOMNS

GEAD TIMES 1.57 ¥

TEUAYED T 2, TAaYSe 00,0000 HOURS BEFORE THE START OF

ErliRiY CALTBRRATION FERFORMED 24-SEF-22
R LeIesey CalleraTioN FPERFORMED 22-0C0T-%12

BEST AVAILABLE COPY

e
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2R2-5 COUNTING RDOM WESTINGHOUSE HAMFORD L6~AFR-77 13130220

FE & K AMALY S 18

WHC-SD-WM-DP-045
REV 1

EMERGY MUCILIDES

KEY

FWHM
KEY

BACHGMD
COUNTS

NET ARER  ERROR
COUNTE it

CEMTROLD
CHAMNEL

K

L ST s 28.54 1.27 1.7 SESTE-
w L0, 72 3G.156 1.27 5 a0
kN &4.32 I1.50 .27 2T . -
37 7300 3&.29 1.27 0712, 2
o 85, &1 4, 5d 1,33 FEAL, 3349,
& 5FLPU 48 . 57 1.7% EREICE I 2051,
? 19,31 P40 1.u8 TEAE . 17650 N
gu 179,08 o4 .78 .13 7345, 743,
v FE.39 Té, 44 1,18 FAET 27TE,
BEST AV E:_)@\:LE COEF:“: EU-1555
FiR-214%-
. TL=2082X
i Z19.77 0 L3E. 13 127 FEAE, 1552, 15.8 PU-241.
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pPE-23272
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L2% IVEL04 1ge.is l1.24 17460632, &6, 4,7 U-235:RA-228
1E? LEls. 22 GLE, AT 1.61 2084, 1513, #led  AG=-110M»
MR-V
1a7?  13Z3E,33 hal .4y 1.61 1482, 2800979, .o Cg-1Z7
{4k 461,41 31, I8.d
e 1434&.70 F2IL13 1ea4d 381, R S 16,7 SB-124-1-131-
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M-
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ERROR QUOTATION
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SIGMN
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-

[P
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M

TIFLET

TTREET ANl YSTR

AT 85.04
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Fh

PAONUFRIG

THIE
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Ti

LACK

NF MHI-SQ

[MFROVEMENT

(g%



RACKGROUND
EAMTRGROUND
ENCRGROUND
BALKGROUND

? o~ MULTIFLET ANALYSIS CONVERGED BUT GFIT = 4
EMVIRONAENTAL oACHEGROUMD FPEAK

SUETRACTION FERFORMED USING FILE BRCGOLI
DESCRIFTION: BKG

CGLLECT STARTED ON 15-JAN-90 AT 11,00100
LIVE TIMES 7600, SECONDS

WHC-SD-WM-DP-045
REV 1

BEST AVAILABLE COPY
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WE-131M LLO<1.,96E-02 LLO<1.96E~02 163.58

XE-133 LLI%7,20E-04  LLD<7,30E~-04 | 81,00

XE-133M LLD<3,90E~03 . - LLD<3.90E-03 233,21

XE-135 LLD%4.13E-04 LLD<4,13E-04 249,79

XE~138 LLO<3.39E-03 LLD3,39E~03 258, 41

Y-88 LLD%6,04E~05 LLD<6,04E~05 1836.06
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¥Ca UNIT NUMEERD 2/ Al

DETECTOR MUMEER: 3 4 GEOMETRY NUMBER?! 4

SFECTRUM EIZE: 40946 CHANNELS
ORDER OF SMOOTHING FUNETION?
MUMEER OF FACKGROUND CHANNELS: 4
FEAKR COMFIDENCE FaACTIR: 395.0%
IDENTIFICATION ENERGY HInHOH‘ +-
CRRGA QUSTATIOND 1.%& SIGMA UNCER

INVIROMNMENMT AL BACKGSROUND. SUBTRACT
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ANALYZZLD EY: JLA
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REV 1
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5
ON EACH SIDE OF FEAR
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(]
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: Senial No. i Sampis Poinli Dale Time issued Priarny
L 8606.-1283| H&RWC 4-12-93 |[13: O 25
Determinaiion Methog/Siahoaid Reauht Umis Chatge Code Recuns
AT-SOLDE - | LA-508-101 uCi/g PC41G 0

[ Sample Sus [ Customer 1D
G OF SAMPLE ' 0065WQL
' I Aemarks, Calculalions, Rasults
4,7202g 4o teoml mZ /00 )

i/ A RUSH

Analyst - ) Analysi - 2 - Anatysd - 3 Anaiyst - 4 Analyst - 3

| ; | 999/5 €40 w/g
]

s Hes Hry, Hrs Hrs

:‘E D;«; /7?/ 7 ~ Time Compietad Lab UW C/ //../f QE i _.

au&mu 0-83

| dlpha Caleulation by RN om 04-14-1993 at 14:27-44
: Det #9 1 -inch wount  Alpha off, : .2941
. z7 {/7 2 Saple size : 4.722 ¢ Mlution : |
—'—-—-——'—‘-'--—
. & Hﬁnt i1

31496
s - 09 = 2403 WG/ alpha

; X000

SHEL



CALIBRATION SHEET FOR ALFHA/EETA SYSTEMS WHC-SD-WM-DP-045
REV.1

RADIONUCLIDE_Am-241  HALF LIFE_432 Yr  TIME ZERO (HD)________ .

COUNT TIME S MINUTES HANFORD DATE (HD) WHEN COUNTED_ /4626 __

DETECTOR NO. __9_____ BKG. _¢.S_ C/M
ST
STANDARD SIZE  DATE  TEAE COUNTS @ COUNTS ® COUNTS @ COUNTS @

ID ¢TSS~ © DEG. 30 DEG. 180 DEG. &70 DEG.
3EB40A8 1 04/03/30 _@% _Foogy G005 90124 __ 22435
ZEB4OET 1 04/03 /30 Qé{ (536 __L55KK [SATH SEZHE
ZERGOCT 1 04 /703730 M 230128 23CHT 2.3 3T 13455
sessons & oaozsso KA L3232 LTS EFAS LHET
IEB4OES 2 04/03/30 9(//_ HSHE YS7Y HSSF L3455
semaocs @ oeseaso KA [BOHIN HYST LEGERE KIEAT

BEST AVAILABLE COPY

CALIBRATION SHEET FOR ALFHA/BETA SYSTEMS: USING FROCEDURE LE-S08-002

DETECTOR No. 3
TIME ZERQ DARTE (HD): 15897
RADIONUCLIDE: Am-Zt41
HALF LIFE: 157784 DATE CDUNTED (HD): 188&6
COUNT TIME: g
Chm BHKG: 1
CALIBRATED BY: RA JONES HD O = Q3/25/44
STANDARD SIZE DATE TIME COUNTS @ COUNTS #® COUNTS @ COUNTS &
1D ¢ DEG. 90 DEG. 180 DEG. &70 DEG.
JER4ORA 1 203790 0084 FOCES FOL1z24 2438
SEB4ORT 1 Qa4 /02730 159636 133606 137844 158346
ZER4OCT 1 04/03/30 30128 230309 =33443 234254
SEB4OAZ = Q&4 /03730 83232 €499 63975 E4033
<EB4OBZ c D4 /03730 118408 113701 1188Z¢ 11633 61

SEHE4OQCS : Q&4 /035790 180402 164153 180358 1e3E43

Ty



4-3-90
WHC-SD-WM-DP-045 - 4440
REV 1
STANDARD SI1ZE STD AVE DECAY DECRY CORR EFFICIENCY
ID VALUE CPmM CORR CFPM
SER4OAS i &0570 18134 1. 00 18132 0.3054 <
SER4OBT i 1023CG0 L7711 1. 00 21873 0. 23900
SEB40OCT " 139700 4o 471 1, 06 40 0. 22193
AVERABE, 1" = 0. 2341 +/- ®ITL 0.0108 Z.E7 % ON  O4/03/90
STANDARD STD AVE PDECAY LECAY CORR EFFICIENCY
ID VALUE Cem CORR . CEm
ZEB40ORAS =" &1800 12779 1,00 12820 D.2074
JER40BZ =" 1107006 Z3143 1.00 ZIEE4L 0, =058
SEB4OCSE =" 161400 o427 1,00 32531 Q. 2018
AVERAGE, 2" = O, Z0ES +/— @I5A G, 0083 4,03 % ON 04702730
STANDARD gsTD AVE DECRY DECAY CORR ’ EFFICIENCY
U 1D . VALUE  CRM 'CORR CRM
36 ZEB4OAE " 539470 -1 1.00 -1 =1, QOO0
Ay’( +FZERL4OBE o 103800 -1 1,00 -1 ~0 GO0O0
‘“gﬂ SEH4OCS S 160100 -1 1. 00 -1 -0, 0000
;éﬂ AVERAGE, =" = =0, 0000 +/- @I5U 0. QOO0 -99.%92 % ON  04/0Z/30
NEW EFFS FOR DET 3 Am-c41 1" = 0.2541 &0 = 0. 2063
gv = =0. 0000
COMFARISON TO 1988 i* = 0. 2738
1" = 1. 05 HIGHER NOW =" o= 0. 1823

g T s e BEST AVAILABLE copy.

/ , -~ -
aleu lator Cokic'n 3LRHC AT Ziwy= agins.d B A3de I ey WRR
_ — _ |
-~ < b6 = 1SES V| 53 .
IB3S =1 = F13Y 4 €+[¢“3§Lﬁq——l - G 5T L g3

GesF ¢ d'[m



WHC-SD-WM-DP-O‘#E

- S—— At mS— ampa
L 27 .. x
o il [Serarne _ Semple Point ;' . Dass "Time lsasued | Priarity i :
&, |E"8606.-2172| H&RWC" ' 4-12-93 |12:57 (25 [ -
H Ceterminstion ) Melhod/Standard Regult Units Charge Code Reruns l
| GEA-SOIL LA-548-121 pid/ gWETwWt PC41G 0 ; .
2 Samplo Snu » . PeL Cusiomer 1D e
‘g,d 1) NS
G OF SAMPLE EER 0OB5WQL
Remarks, Caiculations, Assults:
L | grrzg N oot ot Jm / | el
. T ‘7 A-m& T ny 150 = ‘,_S)LC[,%—H&VQ

;,_ Cs- u;;- Lo | 5@@5

(-° -60 \~+a7~w x 'f SO%ZCJS

'Wm_lﬂ, \- 49 J"Wm’ “

Mnlyll 1 Anslyst - Anaiyst - .‘l Ansiyst - 4 Anaiyst - 5

&£

om// B /q ~ Time Comgisied KW\(\_\\\&; \&') tae Mﬂ "
i - {HS‘CHWM“ |

| o ﬁifédé . SP/TR

100 ik

~% o - ¢
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YITT ety
0532334/ 1199 770075
, mesq o Qe 2100 LS Gl [ Er2pe

‘ L/' 772
SB35 2 3.02€ 31100 ~—L(i.93é+(f€6
70>

63




4.3

WHC-SD-WM-DP-045
REV 1

v & 7y zeat”
’é‘?“”/ ¢4JW[M
274 7//57%@//%

7752

CcID Al
Falnt H H

St

\ g
Moa mL_ 1
E;xJUahuﬂfA; :af*z’

Frte: O, !92

Senal Ne Samgie Pany Date Time issueo Prianty
3 5336.-3338| SHIFT STD3 4- 1-93 | 0:55 286
Determination Method. Standaid Aesull Units Crarge Code Reruns
PuZ39,/40 LA-503-158 uCis/L 3T 0
Sample Swze Customer 10
100-10-200 3443
Remarxs Caiculations. Aesuils M
SPIKE #:04843 P
SPIKE VOL. 100 ud v
{g/ ! aar’
bk

326750

Angiyst - 1 Analyst - 2 W atyst - Anatyst - §
£ }ﬁwﬂ i loee
Hrg Hry, /Hus . Hrs Hrs
4225
Qaie Tnm7omp|eted Lap Unn Mgr
A
Y-2/-93 | H21/22

54.60800-081 A-10.80)
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oM E R OA L Gl T H & S O L (S L R P S PO
Fe LT WHC
-SD-WM-DP-045 -
GATA RFOUETIAM REFORT REV 1
E r2
L
Fiode 1/
counted ol I T C A Y
Oabeotbor Rwirme-bre pomas e B |
Covrpet, ame J P
FEGE mNAiLTRIE
Fa s Fesk jie St Fide T
TT i Finel Ird Ldaed Fifred P
1 G114 .7 wL00n % 4,
. a7 LR 2
4414 BLdan VT T
FEZar RIIULTS
reak HE S vedod [NEIREsRR
il S V’—'r‘-.;u.. L Fur. o . i F Fuinm Ferbow oo
1 twoas 220 aavs wGrva T.TRE 0.010 0,04 4T a#
]
z OL.O075 00 O Go 1+33
G a1 i
] FuZz® h,TReaz R SR
Poa2ad i
GETECHOR CALIRRATION
Emerse (MEVY = 3,471 5+ (0,0047 v ¥Chenne ]
Ef'IE rdw ronse (Meif) : A,075 T‘i AL ED
Efficiencey «  0.1940 CPM/NEM
TUTAL COUNT DATh
Ttem Totel P I A
faw crectruam ZAT3B .0 13500400
smuotined B4F3R.0 10G.000
Comrosite Tak 835zzZ.3 SR, A4
relaiaie SRR i:0%72
Frovearmond fesrs Ll

BEST AVAILABLE COPY
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-
A L O I I I N B -]

L B N L B e D R B B S0 L R I R I I N I N N LR IR N N S UK NAE N I A K D DN I N T TR R I T S R R N Y

L IR RN O L R I R R N A N A O e o IR O - L I R R N R R T R RN S I R R N - T T - S ST . |

—
L R

ST SR I 1N |

BEST AVAILABLE COPY

D0.0.00].
-
L I N R N,
-
L I I R O O R I I N R N T S R RO AT S T N TN TN T

00!‘!-...!.....001



i

-
[

Brecirum

] =

F

Dumr Fur

=)

2w Dot

R

[

<

L

>

<

o

11

-

i

o

.

.

[in]

<

*

I

.,

P

L]

-

+

L

-

*

+

*

L)

,u_

— v

} A3Y
S¥0-dQ-WM-QS-OHM

<

o

*

Lav

L]

L

+

+

»

L]

- {0

<
-

+
—

Pl
R

’ .

+

¢1
1a1
111

- .

Ll L]

)

.

*
.

Cy

[

1.
[e]

+

Lt

34

*

t

as]

"

*

»

P
T -

4
| T
T (-
.- e
1 {0
. oo
F
- .
0 (0
. e
-
- .
i
I
0 i
PO
T
—
00N
—

ry

16

- 0
o b}

A%

ur

A4

4

(8
-

€
I~

‘G

(]
1o}

§]
2]

pigd

3
[

o

17

144,

%

(]

S A

.
Lo ]

&
I3
i
t

~ -~
W

1

+
i~
0
[}

s oy oy
P L Y

“B31.

Ll

*

]

L3

{7}

()

L'

(3

- WY

v

w

+

-
L]

o=
0
FJ

gy

e

-

mn

LAt

(3

=

18,

~

m

251

44,

41,

31,

i~
0

A3,

)

4
e

=

[}

:i. E

» *

*

18,

]
g

9
1

ta

hd

)

W

-
237

2497,

t

A4,

288,

I~
]

+

Q.

*

G

+

G,

»

[nd

»

21

i

*

O

L]

L

?1

]

L

*

-

L)

<

.

<

O

[

[

G

2t

1

<

*

[&]

OQ

0 t

-
-

o

»

*

.

»

<

L

2

+*
O

L]

G4t

r

L]

Lon]

(=]

<

<

PO
Low 2 4w}
P
O

3w R
- .
<O
PO
L =
. .
D
PN
QO
PN
oGO
.+ -
LT
. .
S Or
~
AL I A
T T

G

L)

+

<

*

*

L]

311

BEST AVAILABLE COPY

68



WHC-5D-WM-DP-045
REV 1

BEST AL/ "PLE CCF

COUNTS

242703
243638
243386
243764
244275
244108
244275
243645
243015
244057
243516
243510
243027
243690
243307
2444166

APG GEOMETRY STO 5616 {83:17):
c JNTED cw APC.

_DEGAY Conni'n:

NEW STD VALUE: -~ 98127

CNT TIME c/mM COINC CORR CORR C/M
5 148531 300 483837
5 48718 . 309 49026
5 48667 308 48975
5 48743 3039 49052
5 48845 310 49155
5 18812 310 19121
5 48845 J1o 49155
5 18719 J09 49028
5 48593 307 48300
5 48801 310 49111
5 18633 308 43001
5 48692 308 49000
h 18715 309 48024
5 18728 309 43037
5 187270 309 13079
5 413883 NER 49194

GEOM

0.4977
0.49396
0.4991
0.4999
0.5009
0.5006
0.5009
0.1396
0.4983
0.5005
0.1994
0.1994
0.4996
0.41897
0.5002
a.5013

6 TAALS

69
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u-ﬁm—o’l (R-10-83)

. WHC-SD-WM-DP-045
A HEV ¥
—
6‘ 2 /5'02[ '

Serial No Sampie Poid — Date Time Issuea Prionty

E 8606.-3336] H&RWC T op 4-12~93 [ 13: 0 18

Catermination Malhod/Slanoaid Result Units Charge Code Reiuny

Pu238/40 LA-503~158 uCi A"y VOGEL 0

Sampie Sue " Cusicmar 10
1100-10-500 wWITda T I0DMI 0065WQL

Remarks. Calculanons, Resulty’ - cne. Yoyt

SPIKE #- 6‘/573 ‘ 3"‘%;- g 3
SPIKE VOL. _m_a.. X2 A %
NSEPA03 Ml ml 841 puoy - aws '/.//,.,g
202) rwy) . :n;/au% L
‘ 220,00 " A
'; Iyl - Analysl + w Analyst - 4 -" K "
His Hrs ) s Hrs
yai=3 |/
Oals Time Completed Lab Unil Mgr W
93 | toulre

a3 e va/-93

ssme ., B35
3o

[@l&)( o $50) '{’-“f}f‘ﬁ)] {I.cd(:m)

+5¢ 32 (ted2yrob )
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SENERAL ALFHA FNERSBY & WAL 5
mewve 4 L0
BATA REDUCTION REFORT CSg—éNM-DP-045
SHNFLE
FB474-33T6
Fiii N3 H0E3Z1.EFC
Counted on’ ASFASRE WLTD D
lebector/Gromeiry munsive a0

Couri, Lnme

SOO00 .

1. L L b

FEAK NNALYRIE
Foai Feak jelzant Fazk venter F i T
in Imiticl Fired Initial il Tivd bl Foiarad Tord el
i A3A42 .40 A423 .8 S42 .10 430114 SEAIPE TR T4 S S PR B YRR VIVEY)
z FFFLE 1614.3  Z203.740 305.7445 FOL OO0 CERTI Ay D i
3 dald. 4 AGET 7 P3I0.,308 FTA0.4A08 ENe TS TC e L0 T Q00 e BT
4 133 3.4 R O e A - YA PR OO0 TE LTI LYY -
FEAM EEZULTE
ez HE Feogk Cenmbproldd oyl Ao L
In iIs '\tl‘\F“-' Fract. SF e Qb= . Hatite FiiHH fabte olm o UL e
i Cmls G.3707  L,7%4 T.7RA h,ﬂi% LI Haedu AiF . 1a 1 3FE -
Cmz 43 T.784 3.3 G.003 Gy TRIFE-Y
2 Fu23 GLO8S0 . 49F G.U0F =0.010 6.0 15.20 PEE AN O A0IE-D
Amdsl e dHG L. E0T =0, G627 D 8A0E-D
= Fu23¢ O,3434 G145 S.144 =0.051 LT FRCRAI 214000 OV TE=G
FuZa0 Te1499 T0i84 -0,.050 G0 -
4 I 248 0y 0 1.000 4,138 VI LA I e [ I L AN -0 A
GETECTOR CHLIBRATION
Energ=s Ml = 3,081 + (0.0047 3% Chianmwel
Ciiersye candge (Malli dL.081 T A.488
Efficiinuy: 1790 RN N
TRTAL COUENT THATA:
item Teotal LORecuve
Raw SFayvbeoum 128850 PG, B0
Fmao b ej 112282.0 .uu,nnn
Cmmwoglt Fit 112972, R
il ~Aitd. 8
Arte 19w jves ——— e - . ———

BEST AVAILABLE COPY
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WHC-SD-WM-DP-045
REV 1

APCGEOMETAY STD BBT6 163.17)"
.COUNTED. ON APC

STD VALUL

COUNTS  CNT TIME C/M  COINC CORR CORR C/M GEOM
242920 5 48575 307 48882  0.4981
242932 5 48577 307 48884  0.4982
242052 5 48401 305 48706  0.4964
243038 5 48599 307 48906  0.4984
242907 5 48572 307 48879  0.4981
242795 5 48550 306 48856  0.4979
243214 5 48634 307 48941  0.4988
243707 5 48732 309 49041  0.4998
242647 5 48520 306 48826  0.4976
241653 5 48322 304 48625  (0.4955
CFORC. . 10 TRIALS  AVG T AVG _ AVG AVG

MAX 04998 . - _ _
S 04955 ' 48548 . 306 . 48855  0.4979

BEST AVAILABLE COPY



WHC-SD-WM-DP-045
REV 1

DET # 1 2 3 q 5 6 7 g JUPITER II

SCT/SHIFT Np | ¥/ 9 175/

14 5 /
" /ﬂf@l Pu | 2O ’Ilq 19 |

SCT/SHIFT np (¥ e |ruv e T (1512 Lo lysn /s
Suc /26 [eu|ne pRa 226 227 |21 225 fe Ro

DATE am [ /3¢ i7e2 297 Rrzo 303 | 322 (527
H-19-55 em /0 370 [T« |36 |39 | 3¢9 1370 | -
e 2|51
SCT/SHIFT Np 13N s [/5X MY s Jrwg 115y 153 a
Yt G pu l /78 127y 1T0e PO D7) 217 232 |35

DATE am | /36 [Tof [Sen [T00 [Zed [0 |$5c1 1R -

SoAe-Gl  Jem s/ 311 1Be¥ [5G 1370 136X [39¢ [37¢ |1 Vi

SCT/SHIFT Np i A 14ud |rwd hudd B4 Y ux |15 150
D /8 e |12 224 227 21X (332 226 [aze R34
DATE am | /7 [0 229 {38 [3ey |RAY Vo3 |[Te ¥
4-21-93  Jem i/ {370 |Tep [T (321 1366|270 311 | & -

SCT/SHIFT Np | 3 igd Lise |4
Yy /8= |ealire [229 [22E |22y
DATE am {13C [Fe A | 199 |T¢c
-2 - em [ (G0 (37 |TCE |37 — -

JUfahEA:

SCT/SHIFT wp | XN 9l 3¢ | 1¢6
Dn - pu | JE 122G 45 296
DATE am | /37 2949 (SO0 [X99

S

Lz-22 98 lem |y 130GEI3CT |367

NOTE: Np (”'Np) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 (3.1, 1.1 - 1.
Pu (™Pu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 (3.1, 1.1 - 1.
Am (*'Am) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 (3.1, 1.1 - 1.
Cm (**Cm) peak must be at ch 368 +/~ 10 (3.2 - 4.4) or ch 160 +/- 10 (3.1, 1.1 - 1.

BEST AVAILABLE COFY -
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WHC-SD-WM-DP-045
REV 1

Uileo /‘M‘f /ﬂé‘%—(’u’/
7/ TpbD 08047 3

Serial No Sampie Pount Date Time issued Prionty
3 5238.-482%2) SHIFT 2TD7Z 4- 1-33 G:858 28
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WHC-SD-WM-DP-045

REV 1
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 1.10
DATA REDUCTION REPORT ijgzzf‘ﬁ;;
SAMPLE 5.7
5-5336-4822 ?4/ -2
File ID: SD8996.SPC
Counted on: 4/22/93 @ 6: O
Detector/Geometry number: 8/ 1
Count time: 30000. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
1D Initial Final Initial Final Initial Final Initial Final
I 1055.4 1113.6 297.078 297.078 40.000 39.448 20.000 2.178
2 780.5 880.0 254.717 254.717 32.000 16.151 16.000 1.342
3 19.8 20.3 27.325 27.325 16.000 2.965 8.000 9.693
PEAK RESULTS
Peak AEA Peak Centroid Count Activity
ID Isotope Fract. Exp. Obs. Diff. FWHM Rate ¢/m d/m uCi/ea
1 Th228 0.6550 5.430 5.456 -0.026 0.19 90.39 691.51 0.311E-03
Am241 5.480 5.456 0.024 0.235E-03
2 Am243 0.3438 5.234 5.257 -0.023 (.08 47.44 2342.54 0.106E-02
3 U238 0.0012 4.200 4.188 0.012 0.01 0.17 1.18 0.530E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.059 + (0.0047)*Channel
Energy range (MeV): 4.059 TO 6.466
Efficiency = 0.1841 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 65887.0 100.000
Smoothed 65887.0 100.000
Composite fit 68997.0 104.720
Residuals -3110.0 -4.720

Analyzed by:




1 LEGEND:

SPECTRUM SD8996.5PC

RAW =

s e

MODELED PEAKS = 1,2,.., ETC

WHC-SD-WM-DP-045
REV 1

5399.5

79



Raw Data Dump for AEA Spectrum:

B
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2.
6.

1.
9.
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0. 0. 0.
14, 21. 26.
12. 16. 10.

0. 1.
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14, 14, 12.

9. 4.

29. 18.
13. 19. 18.
28. 34, 32.
46. 41, 33.
55. 46. 55,
85. 67. 55.
75. 95, 95,
77. 92, 84,
117.  132.  130.
182. 166. 187.
197. -239. 228.
298. 283.  288.
352. 380,  366.
433.  437. 454,
542. 523. 552,
637. 2. ~"620,
683. BPH3688.
597. 585. 544,
416. 397. 406.
444 A 511, 471,
41 482, 551,
570. 528. 501.
199. 149, 120,

7. 7.

0 0.

0 1.

1 1.

1 0.

2 0.

0 0.

0 0.

0. 0.

0. 0.

0. 0.

0 0.
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0 0.

0 0.
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0 0.
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WHC-SD-WM-DP-045 P un

REV 1 q-2%-13

GENERAL ALPHA ENERGY ANALYSIS
Rev, 1.10

DATA REDUCTION REPORT
SAMPLE

E8606-4822 HARWC/AM
File ID: SD3314.SPC

Counted on: 4/21/93 @22: 0
Detector/Geometry number: 3/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 36.6 37.5 364.110 364.110 24.000 20.304 12.000 4.450
2 2104.0 2099.7 303.782 303.782 24.000 19.273 12.000 7.614
3 1894.6 1914.0 258.339 258.339 24.000 16.702 12.000 6.269
4 4.6 3.2 154,013 154.013 24.000 339.199 12.000 17.064

PEAK RESULTS

Peak AEA Peak Centroid Count Activity
ID Isotope Fract. Exp. QObs. Diff. FWHM Rate c/m d/m uCi/ea
1 Pu236 0.0119 5.756 5.768 -0.012 0.10 1.11 5.61 0.253E-05
Cm243 5.786 5.768 0.018 0.339E-05
2 Pu238 0.5238 5.499 5.478 0.021 0.09 48.84 336.81 0.152E-03
Am241 5.480 5.478 0.002 0.116E-03
3 Am243 0.4604 5.234 5.260 -0.026 0.08 42.93 1937.97 0.873£-03
4  Np237 0.0039 4.640 4.759 -0.119 1.83 0.36 30.02 0.135E£-04
Np237 4.781 4.759 0.022 0.933E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.020 + (0.0048)*Channe]
Energy range (MeV): 4.020 70 6.477
Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item Tetal % Recovery

Raw spectrum 46548.0 100.000
Smoothed 465%47.7 99.999
Composite fit 46621.9 100.159
Residuals -74.2 -0.159

Analyzed by:

VR



SPECTRUM SD3314.SPC
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WHC-SD-WM-DP-045
REV 1
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WHC-SD-WM-DP-045

REV 1
Raw Data Dump for AEA Spectrum: SP:SD3314.SPC

1 0. 0. 0. . 0. 0. l. 0. | 0
11 0. 0. 0. 0. 0. l. 0. 1. 1 2
0. 0. 2. 0. 0. 1. 0. 0. 0 0
1. 0. 2. 0. 1. 1. o0, 1. 1 1
0. 1. 1. 1. 0. 0. 1. 1. 1 0
0. 1. 0. 0. 2. 2. 2. 1. 2 0
0. 0. 0. 0. 4. 2. 1. 0. 2 1
0. 0. 2. 2. l. 0. 2. 1. 1 2
0. 0. 1. 0. 0. 0. 3. 1. 3 0
0. 1. 0. 1. 1. 0. 1. 1. 2 2
0. 1. 2. 0. 2. 2. 0. 0. 0 1
2. 0. 0. 1. 1. 0. 1. 1. 2 0
0. 0. 1. 1. 4, 2. 1. 1. 0 2
1. 0. 1. 1. 2. 1. 0. 2. 2 1
2. 0. 1. 4. 3. 0. 0. 1. 2 1
4. 4. 2. 2. 3. 3. l. 0. 2 1
1. 2. 0. 0. 0. 2. 3. 1. 2 1
3. 4. 2. 2. 2. 1. 1. 3. 0 1
3. 1. 5. 2. 0. 2. 3. 3. 2 2
3. 2. 3. 5. 3. 4. 2. 2. 5 5
7. 6. 8. 3. 6. 5.. 10. 10, 7 8.
14, 13. 12. 20. 13. 14, 15 17 22 30.

29. 36. 42. 48. 50. 57. 56. 78. 68

98. 86. 103. 128. 140. 158. 142. 201. 182.

271, . 336 371. 438. 476. 556. 646. 653

957. 991. 1013. 1062. 1064, 1019. 1034.
668. 567. 492, 398. 319. 282.
113. 82. 108. 108. 100. 121.
167. 196, 226. 282. 290. 340, . .
673. 703. 810. 845. 962. 1003. 1081I. 1070.

P — e D ] D
s ~J NN 00
~NNWah MmO

[0e]
L )
(Vo)
O —— 0 00 rY
WO — N e 0D
— D e b L
o — DY
— Y G
00 LI =

301 1149. 1163. 1174. 1110. 1045. 1045. 893. 774. 724. 596.
311 489, ~ 460. "360. 277. 219. 158. 133. 94. 57 59.
321 s0.  38. 24. 16, 9, 6. 7 2. 3 6.

331 3. 2. 2. 1. 4. 2. 3 3. 7 5.

341 4. g, 2. 9. 4. 4. 6. 8. 10 8.

351 14, 9. 12. 15. 15. 16. 25. 18, 22 18.

361 14. 18. 21. 18, 20. 16. 23. 17. 9 15

371 9. 11. 6. 8. 3. 3, 5, 2. 1 0

381 0. 0. 0. 0. 0. 0. 1. 0. 0 0

391 0. 1. 0. 0. 0. 0. 0. 0. 0 0

401 0. 0. 0. 0. 0. 0. 0. 0. 2 0

a1l 0. 0. 0. 0. 0. 1. 0. 2. 0 0

421 0. 0. 2. 1. 2. 1. 0. 0. 0 1

431 0. 1. 3. 0. 2. 1. 0. 1. 1 0

441 0. 0.  o. 0. 1. 1. 0. 0. 0 0

451 0. 0. 0. 0. 0. 0. 0. 0. 0 0

461 0. 1. 0. 0. 0. - 1. 1. 0. 1 1

471 1. 2. 0. 1. 1. 1. 1. 1. 1 0

181 0. 1. 1. 1. 0. 1. 0. 0. 0 0

P3| 0. 0. 0. 0. 0. 0. 0. 0. 0 0

511 0. 0.



WHC-SD-WM-DP-045
REV 1

COUNTS

243204
243913
244771
243758
243766
243637
243514
243765
2143849
244044

CNT TIME

MGGt gLy »y

Gy Oy

. BKG:
(TODAY'S DATE:
_DECAY CORR'N:

NE 570 VALUE

cm COINC €ORR CORR C/M
18631 307 18938
48773 309 49082
418944 Jri 49256
48742 309 43050
48743 309 19052
48717 309 49026
48693 308 49001
18743 309 49052
48760 309 - 49069
487939 310 12108

GEOM

0.4987
0.5002
0.5020
0.4999
0.41999
0.4996
0.49384
0.4999
0.5001
0.5005
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WHC-SD-WM-DP-045
REV1

DET # 1 2 3 4 5 6 B JUPITER I1I

Jup nEA #

SCT/SHIFT wo | 7/ 199 115/ e Use Lwg US| 755 | ond of e necke

v JEE el rio 1239 |39 AT T 217 237 fa23s | T/ ‘
DATE an |76 o (207 oo ey 136 1703 (708 40 /

SCT/SHIFT Np | Y/ WE (sav lyy T 1S LIEG [750 S S
Q / - 5 P ~
Lo LB pu | /O 2 [ARS |27 |23 ARS iise 013

am [/3C |3e |97 Reo  |So3 (297 502 (Se3

:..1.‘ 4
SCT/SHIFT np [ YL lese s MY 1S rwg 4S 1453 /
SRS pu | A0 {07y TRo 1N 1231 179y 1230 415 /
DATE am |/S¢ [ToF dvox T2 [3¢d 1RO [sc) (%] ’ ’
| 3 -¥ 137¢

SCT/SHIFT np | FA /4G lred lrdX 1154 1oy 157 157
LGea s 2 tea [ 12 1229 [A27 2K [R3RA 126 {220 |15+
DATE { oy ,
.C’ H/

H4-11-93
scr/suiFr | Np | ¥k |i9q [1FC |i¥9
N, /GG [ealite 1229 [20E 122y

Tl

DATE
EN IS b Y I 27¢ — -
JUP AEA PR 3 ity el 107 a2 [ ald ] 1
SCT/SHIFT Np | TN 196 [ iSe | 146
1 A pu | 1iC A FAXY [
DATE am | /37 1299 190 [X499
. N T s —r - i —_
Sy em | (01 |S0G (36T [T/ ~
NOTE: Np (“'Np) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 (3.1, 1.1 - 1.4)
Pu (™Pu) peak must be at ch 229 +/- 10 (3.2 ~ 4.4) or ch 113 +/- 10 (3.1, 1.1 - 1.4)
Am (*'Am) peak must be at ¢h 30Q +/- 10 (3.2 - 4.4} or ch 139 +/= 10 (3.1, 1.1 - 1.4)
cm (**Cm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/= 10 (3.1, 1.1 - 1.4)

BEST AVAILABLE COPY 86
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REV1:

54-4800-047 (A-10-83)
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L Rauli i 0065WAL: |
100
Ramarks. Caiculaions, Aesulls
EP DATE= 4->¢-73 |
gEP TIME- o700 " |
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- fx C e L - 3’ p /“ 6/ E
> - 5
. .e/
Analyst -_3 Analyst - 4 Anaiyst - 5 .
> Hrs Hrs His : .
Dara Tima Compleisd _‘_:,-
gaf-i3 )4 4o %ééﬁ '-/ Iy 750t bge— i
' ) i

121 ay. a3 1o Teos ‘ A;"'?f-"? |
Cra)- 3 L Svos - 320/ o ﬁ“,_ ,ﬁ
/0 - ? me o :
Se Calculation by VR om 04-24-1993 at 18:38:59

S22 L

- 1 -inch wount Sr eff : 4993 Y off : .5501
/o

Sample size : .1 al Dilution - 10 Nethod : 4

Houat # 1 Decay tine = 9.08 bes

5027 :
Temmmsemeees = 00 2 LGISIENOZ i/l atrontiua
1t
+ Hount ¥ 2 Decay tine = 9.08 hes .'-r'u“.f
5202
""""""" - 9.0 = 167231402 ofi/l strontiue
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Y ] Z (li’37xﬂ"'“ﬁ?//_




03/18/893

1" Sr¥Y-90 EFF
0.51&2
2" SryY-90 EFF

0. 447E

Esr = .4912/.51&E2 =
Ey = .5412/.516& =
Esr = .4233/.4476 =

«47139/.4476

OS/11/92
1" SrY-30 EFF
0.S247
=" SrY-90 EFF

Q. 443

Det 1z

0.9516

1.0484

Det &

L]

WHC-8D-WM-DP-045

REV 1
Sr/Y-90 ratiocs
1" Sr-90 EFF 1" ¥Y-30 EFF
L4912 0. 3412
2" Sr—30 EFF =" Y-30 EFF
Q. 4233 0. 4719
1" RATIOS GENERATED USING
FROCEDURE LO-S08-005,
1 L1}
DATA IN LAEB NDTEERQOWK
RHO-0AR-NB-47, VOL. S:
" FAGES Z2-Z26.
E "

CALCULATED Sr

1Y% Sr—-90 EFF
O, 4993
&" Sr-30 EFF

0. 4180

AND Y-30 EFFs

1" ¥=-90 EFF
0. 3501
2" yY-30 EFF
0. 4660
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Drggors/ il 4 e W%///fﬂ»%

= Senal No Sample Point Date Time [ssued Prignty
S 5336.-9374| SHIFT STD'S 4- 1-93 0:55 23
Ceterminaucn Merthod. Standaig Result Wnis Charge Code Raruns
Sr380 LA-223-101 uCi/L STD 0
* Sampie Size Cusiomer 10
50 MF#4 MT100

Aernarxs. Catculations, Results

$374 BE25-2

sTpe S1BS |-\ RESULT 2.4130%
STD VAL z.43+*Y ¥%REC 44.%?0

q - Al
< : Sept Time, 00350 At 4I413
Anaiyst - 1 @ Anaryst « 3 Analyst - 4 Anatyst - §
m LA prrie
Hrs ey Hrs Hrs Hrs
S/. <z q ?j 2 ot By Jov F s . B
-

Date Time Completed Lan Unit Mgr i3 K BDU
yar73 |]942 Dfrnshe,

54-6800-061 (A-10-83)
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(/1" 2493 R /635"

353729 a2,
/e
376 075~ | -
2, Sr Calculacion by VR on 04-24-1993 at 18:35:37
Det #11 1 -inch wount Sr eff : 4899 Y eff : 5468

Sample size : .1 al Dilution : 20 Method : 4
Moust 81 Decay time = 9.75 hrs
353128
------------- - 0.0 = 2.33908+04 uli/L stroatiu
Nount # 2 Decay time = 9.75 trs
376295

semmeemmansae = 200 = 248700304 uwCi/L strontivm
1

st 75
Df. 20
MF. ¢
MFE 10
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REV 1

. K AREA BASINS

CUSTOMER ID NUMBER 066WQL
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Delerminanan Methods Stanaasd Aesylt Lnis Charge Code Raruns
U-S01L, LA-925-107 G/G PC41G | O
Sampie Suze Customar 1D
G_OF SAMPLE ?ﬂf/ #1738/ Tol K 00BEWAL

Remar Is. Calculiéyézt;/ﬂswﬁ 5?/

.30 (62520 Y)(1) (2026) (1139

55

ss:(“‘) )

Gl e

m—/o TO Lermpls
S-E ¥

. 135w R
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/9/%
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-
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Senal No. Sampis Point Cate Time Issued Prianty i
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Daterminanon Msthod/5tandard Resuit Units Charge Coca Reruns
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MW 7.
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-6 M) ) -
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Date Time Compierag Lap Unnt r
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- 54-5806-061 (A-10-43)
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Y757/
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E 6501.-2162| EWV STD . -
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Determinalion
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CEA-LIQ LA-54i-121 uCirsL kaBEC 9]
Sampie Size Customer 1D
500 ML

LR 1507

Remarks, Calculallons Aesuits:

D - ~ ¢52H:>
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EDP E546
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CANBERRA SFECTRAM~F V7.04 SOFTWARE
WHC-SD-WM-DP-045
T4-AFR-9322110144 REV 1

A NAL YT SIS FARAMETEHRS

MCa UNIT WUMBER: 1 s ADIC UMIT MUMEBER! 1.0
DETECTOR NUMBER: 4 £ GEQOMETRY NHMERERT &1
SFPECTRUM SIZE: 4098 CHANNELS -

QRDER ¥ SMOUTHING FUHECTION! 3

MUMEER OF BACKGROUND CHANNELST 4 (N ESCH SL1UE OF FPEAK
FEARK CUNFINENCE FACTOR: Q0.0

TOEMTIFICATION ENERGY WIMDOW: +- 1,30 WiV

ERROR QUOTHTION: 1.948 SI6Ma BNCERTATHIY

ENVIRONMENTAL BACKLROUND SURTRACTED
LLD CALCULATIONM FPERFORHMED

MEASURED ENERGY DIFFEREMCESR LISTEDR
MULTIFLET ANALYEIZS PERFORMED

SFECTRAL DATA READ DIRECTLY FROM HULTICHARMEL ANALYIER ANO !
;

AMALYIER BY S LR

TAMFLE DESCRIPTI 1=t Envsstp
GEQHETRY DESCRIFPTIOM: 500 ®L LI

ZAMFLE SIZE:S G.O000F-31 LI FOCHMUERS YN FaoTaR:
ITANDARN SIZED L. O0000E+0¢ <4

ANALYSIS LIRRARY FILZ: ANLOGO

o
4

.
3
t
(&)}
)

JoraaEFa Y

COLLECT BTARTHED OM 29-4PF-23 AT Z1:2014

- H — — . - . — ~ o~ et )
URLECT LIVE TUAR: G007 HEQANDS
FEae. TIise 0Nl . 2ZTOMT2
A0 TIME: RS b
SETAVED TR S, DAYSY 40000 HOURT BEFORE (E RTAR1 GF G oi LEOT
EREREY CALLIZAATIONNM FEAFIRMEI Xl=-Mpam--73
EFFICIENCY CALIBRATIAN FERFARNED  L-aFF-53
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2Ad-AFR-P3Z21101446

FEAR I

FIik  CENTROID ENERGY FWHM RACIKGND
CHAMNEL mEY REY COUMT3
1 ?56.48 48,31 1.06 1285,
2 1322.77 Gél. A0 1449 1477,
2B 4651 .44
3 2343.24 1172.78 1,84 1953,
4 28463,32  1%31.98 1.98 224,
3 292013 1440.7%4 L34 104,
3R 1385.47
ERROR QUOTATIONM T .78 31GMA
FEAR CONFIDENCE LEVEL #7 83.0%
B - ENVIRONMENTAL RBALUKGROUND FraAk
BACKOROUND SUBTRACTION PERFORMEL USING
EACKGROUND LESCRIFTI(ON: BKG

RACKGROUNT

CalLeECY

BACKGROUND LIVE TIMES

STARTIEO N
404000,

Ful= HIE =932

SFEoKns

51 858
MET AREA
COUHTS

FAl.
22010,
159,

3:‘.24\"’.\ *
29155,
806,

-~
SO

TLF BROOGLS

WHC-SD-WM-DP-045

 KRROR

.
e

REV 1

NHUCLIDES

U-234
Cs-13

7
CO0-aa
co-&3
KA

BEST AVAILABLE COPY
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24-AFR-9322110:124
SAMFLE! ES301-2142 ENV/STDO WHC-SD-WM-DP-045

DATA COLLECTEDR ON 24-aFR-93 AT 201203116 REV 1
DECATEN TO G. DAYSs  0.0000 HOURS BEFORE THE STHRT OF COLLECT.

FADIQNUCLTITDINE ANALY SIS KEPQORT

NUCLIDE ACTIVTTY CONCENTRATION IN uCirsLl ENERGYT CUMNFARISON
BECAY (RENS
MEASURED ERFOR CORRECTEMN ERROR ELFECT RIFF

AC-2Z28 LLDO<34.2BE-04 LLI< A, 7BE-04 Pil1.GY
AC-Z28A LLNNA,.28E5-04 LLD<4 . 23804 Fil,10
AC=2Z28R LLO<4.,.37E-04 LLDCS, 37E-04 A38 .80
AG-108M LLD<T.31E-GE S LLDF L S1E-OY 433,54

Lh0-a.055-05 L8 . 085-08

-

1
F T

-
-
34} L) O L e O b

LLD<?.86E-0% LEI T 068-01

AG-1100 L3 .34E-04 LLD-I3.382-04 AdT 7o
AH-241  LLD<S ., 48E-04 . LLIS, 3388 -44 IF. 54
AM=-2435 LLDI1.318-04 LLDL.31E-%4 4,87
AM-2434 LLDCT . ZLE-04 LER1 . 31E-G4 74087
AM~Z438 LLD<C2,30E-323 CLLDZ . 50R-03 3:10
AaRk-41 LLOTS . F8E~93 LLUBTA.FRBE-00 1293, 4
2 ;

[ T 20 et T Y

b 0 O s
-
LX) It B

BEST AVAILABLE COPY

a
7.
LLD:036E"‘:]"4 LLI[ bJéE"G’? i. »
L2 ,245-04 LIN-Z2,. 748 =04 5] e
LD 2. L0E=-04 LLDw 2, 12E-53 195,23
gE-7 LLO< S, @2E-04 LLO & o &5E~04 A77 . 0%
BT-2G7 LLHJT.Qﬁﬁ-Qﬂ LLE-7 w408 -030 S&7 .70
ZI-21Z2 LLD-r7.3iE-04 . CLOT CIAE-D TITLIT
GI-Z14 LLDN1I.FIE-O2Q LLO-T W 71E=-C0 AGT .32
EI-S1A0 L1 FLE-04 LN F1E-C4 a07 .52
EI-Z14PF LLOIB.37E-704 ELDS.37E-0A PiEG, 28
FI-214C0 LLOZ,27FE-014 LLD-Z v a7E=-G1 174401
Snet 0 = ~ 1.1 .5 AT
TR o134 A z PI3LT
SE=LTT L -~ AT AT
TEe-LA (D} PRI SO AR =074 147 Ada
SEFRLSA DDA LA E-U4 LLDE FECOC I
23-3Fs Lif-i1.0%E-04 Ll gt
So-TY i 3 2AE -0 D TN LI 0o
CO-33 LDl GZE-Ga LT e
C=27 I.2E-0E -0 TR i) - A § s -
i LA - Ao
Cr-Tl
L3-154 gt 7 : Za4
TE-1Te Lol 0TE= o UR) T
JE-1Z7 LLIFE=G +- 1 = ST = LA - 4T D3
TE-L RS AN LT E=lT I
[ i ATE-s Pades 0
e LLSAE-n 1TTa, A
a7 mLETH T 154 7
: e I lar taTooT
-7 =0 2.IaZ RS OIT
F-i AL S O B SRI IO
=l et L2 ITE STE ¥
) - LT AaE 124
Telz =T IR S 22T 2
-l -G TorEhE-nT TIT . aw
-7 E. omd DLl R 34T 0T
-3 =i Lilie D2 122G 4l
-4 == L IT=D LA T
KR -3 T-T i L.aiI=03 =
e . I R T i
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KE-138
Y =33
T=%F1
T—91M
IN-613
IR-%3
-57

TOTAL

LLO3,.37E-04

LLia ,19%-03
LLD<2.70E-02
LLE<8.90E-OQ
LILN2.565~04
LLO<1,70E-04
LLD<8.FIE~OT

~3.82E-04 4.83E-02 +-4.87E-94

LLD4,37E~04

Z58.41
LIN-4, 195 -0% 15348.0C0
LLD<Z73E~-G7 1204,96
LLOYB . FOE-GS 335.80
i L11~‘.5“>l"."-04 1115#‘35
LLD<L . 70E=-04 736.73
LLI<E . RLE-OT 743433

SYANTIARA DFEVYIATION

WHC-SD-WM-DP-045
REV 1

BEST AVAILAZLE COPY
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Pl Unl I e

WHC-SD-WM-DP-045
REV 1

{m b i - Version 2,08

Gortrew CUURTIMNG BOUE WESTIHOMUUER Haitk GED

LR ERF
s UMDY RIUMBER (231 4
ool WHIT MUMBER (1
pEITECTURK MUMBER f Taa 4
G MEMURY REGLON (FULL i
D le SPECTRUM GULLECTEL ! dl-pipu-z2
PLmE COLLELGY STakRfeEDny OF700 et oy g .
GhudE TRY WUMEER © 1237 @l BEST AVA " DLE=CCF
mk OME TR DESCRAIFTIGNT So0nlL Lid
SGLPINIT UMLTYS & oatldy g
CRns=UVER EMERGT D L85.203

CTHRATITOM SOURCE EMiRT UOF 1 L0Mzi

FeEE s CARE GE RFeolTukM FUR faqldanl EMTRT -

PTFE ARl IHTREGER (o=9%9y T USSR of SOURCE LLlBERAEY:

PyrE oA PLUY ZS16H BEEFUORE THE 1MTEGER {+9 - +¥-¢o

COOCRRESVE A SUURCE LIERARS DR mattdal elit: .
T LIy 48l
SRR JRL LI
[T uﬁHT_[U EodTER @il SFFLDIEMCY HOIMTE pAadttidnlly O IR
GEFEMSLTONAL MITs OF Z1adu ;
Thze OF STAaNDAarl 1M i v
UM BER GF RIS i1
STV Y I MICKHUCURLIED LYESSHULD o

PRSI i

L

[
RS

o

] N 1
EMERGT S
FTM S A I
ACT1IVLTY Uk
Hislb-LikFbk
DELAYT TLINE
TiME UF SuUlUkoE
HECAT TImES AL, UHAF0GE 0N
EFFLICIENDY = 1,1o1lagde—as 0t

FE®&K s
EMERGTY
SLTIVINY .
Aul IVl Ok S1lerMe: GGy
Heil F~L ke a2, &
HECHT TIME ¢ 9,0 g3ulE+es
FEFLICLEMCT = 4,24 9003E-02 (+— Z,ovdixtac e

Fe i 5
EMERGY S 12, 0&)
AUTIVITTY Loy 000E+0X
ALTIVITY OME ©1GMa: Oy QGG E =0
HAabF-LiFLEs u271.k
DECAY TIME { 4, 087EGHEFOS MING, ¥
EFFICIENCY = J,0¥1829E-00 wd- I, 20udgrE-dar

P s, 4 ‘IOO
EMERGY ; Tawm. B
AUTIVEITY 1, 940U00E+az
ALTLIYL I NE S1GHA CLoDugdub -l
Hal F—{ TFE ! 147,484




S50 AL SRR R

WHC-SD-WM-DP-045
REV 1

E o g Y
Bl Leoms

LT IM T e
OV OME
HALF L IFE

abaY TIME f

1
-

EFeLCENDY = &, 17507

Bkl

T
-
[N

crd b e —e
e

LH b dom o MING. 2
EE ENCE TLERAAILE-D )
Fhok i
N ’ -

DOGUE=D1

iv'Z

DV OOO0CHE-01

:y
{

HALF-LIFED  DESE, 4
DECAY [IME ¢ 4,087

EEFLICIEHCY = 2, 0¢4Ba4E-G2

FEAR 10

EREEDRY S
YLNLY
AT LUE T
HAL - LR R
DECATY TIMeE 7+ 4,087

SEFLIDEEMEY - 1, 7237ATE-Q2

F I el 11

EMERBTY . 12232, 000
U T IIT Y FLIBANDCESFDE

ACTIVITY DME SI1684: 0, 000000E~021

’ HALF-LIFE: m1eldn
DECAY Tiliak  4,087900E4005 MIME. 3!
EFMICTENCY = 1,374302E-05 (44— S,7ITAEGE~DT) -IOI
- F byt b

AT A LAY




EFFLUIENCY = 1,247290E-02 (+- 8,4695034E-0T)
SYSTEM EFFICIENCY COEFFICIENTSs FART 2

LOG(EFF) = 9,202042E401 - 6.132777E+01¥LOG(E) + 1.500303E+01%LOG(E)"2
- 1,634262E4+00%L0OGIEY"3F + 6, 608717E-02¥LOG(E) "4

WHC-SD-WM-DP-045
REV 1

BEST AVAILAEZLZ= COPY
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WHC-oD WM-DP-045

| ol & REV1
.._.- r 3637 N . ) -
S Serial No. Sample Pownl . Daie - Time lasued P;mmy
' E 8607.-2172| H&RWC -3 4-12-93 |12:58 |25
L Calgrminauon . Method/Slandard = Asuit Unils Charge Code Asruns
.1 |GEA-SOIL |LA-548-121 [¥6%/gWETwt | PC41G 0
Sample . Ft‘ Customar 1D
:E G OF SAMPLE - - XD . | 0085WQL
Asmaiks, Calcuiavons. Resuits' _ +—,] .
fon-ant! v T sl =
R . L . é . ; ! RS . -‘ . : qg. C‘
Gud e e (st A% 1w e+l
LESNE i - - - L - "
. G-60 Smrw T > 5.9 ¢
N . -
. ) Eu-\s‘q g.2arw T F Y “H? - »
I ] P i L RE
f Anaiysi - 1 Anaiysi - 2 Anslyst -3 Anulysl - 4 Analysi - 5
i 3

4 e L

D:}:/ /7, 8§ o DWQ\V\% /ﬁf% hser

l IR 54-8800-061 {R-10-83) ©
=" Cari

Ef697- 272 - gy,
Eu-lgg‘ " '-}T'Htu. 12— = 4.2 »& %Nd‘bﬂ'
om(,( ‘785’ Et5

5 ¥ %

gb_ ‘-Lg " ‘ DX

/wfsd 6.HEULSO, 0. —aoqé'*‘/

ca
o
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¥ok ok ok ok ok K kK % ok ok ok oK % ok ¥ koK X K ok K K K K Kk oK ¥ X K ¥k ¥ ¥ K ¥
: G AMMA g P.E CTRUH ANALY SIS

: ¥ ok ok X K ¥ K X Kk kK K X ¥ K K ¥ ¥ X ¥ ¥ ok ¥ ¥ ¥ kK K ¥ ¥ ¥ K ¥k ¥ $'* ¥
CANBERRA SFECTRAN-F V2,24 SOFTWARE

__ WHC-5D-WM-DP-045
222-5 COUNTING ROOM WESTIMBHOUSE HANFORED REV 1 TAH-BPR-93 11150133

ANALY 5 I8 FARAMETEHRS

MEA UNIT MUMBER? 2 / ADC UNIT NUMBER: 3.0
ODETECTOR MUMBER: 3 i GEOMETRY NUMEBER: 422
SFECTRUM SIZE: 4094 CHANMELE

ORDEFR OF SMOOTHING FUMCTION: a2

NUMEBER OF BACKGROUMD CHANNELESD 4 OnM EACH SIDE OF FEAK
FEAK CUONFIDENCE FACTORY 35.0%

IDENTIFICATION EMERGY WIMUOW! +- 1.3¢ KEV

ERROR QUOTATIONT 1.%4 SIGMA UNLCERTAINTY

EMVIRONMEMTAL BACKGROUND SURTRACTED
LLD CaALCULATION FERFORMED

MEASURED EMERGY DIFFERENCES LISTED
MULTIFILET ANALYSIS PERFORRMEL

SFECTRAL DATA READ DIRECTLY FROM MULTICHAMMEL AMALYZEFR AM1:
ANALYZED RY?: JLA o

SAMFLE DESCRIFPTIONT E3&607-21712

GEOMETRY DESCRIPTIOGN: 42B47-s 200 LIQ

SAMFLE SIZES 1,0000E+00 Ef SORQUNVERSLOM FACTOR: 1.0000E+400
STaAMDARD SIZED 1.0000E+00 KA

AMALYSIS LIBRARY FILED AMLGCO

COLLECT STARTED ON 14-AFR-92 AT 131346100

BEST AVAILABLE COPY

COLLECT LIVE TIME: 000, BECONDE
REAL TIME? 085, BECONDS
DEaAD TIME! 1.80 X%
DECAYED TO 0. DAYS, 0.0000 HOURS REFORE THE STaNT OF CUOLLEDI
ENERGY CALIERATION FERFORMED 24-SEF-77
EFFICIENCY CALIBRATION FERFOEMENR 2:-0CT-%Z2
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WFPR-9% 0 11150335

~
w
""b
i
Lh

222-95 COUNTING ROOM WESTINGHOUSE HANFORD

FEAK ANALTYSIS WHC-8D-WM-DP-045
REV 1

Fii. CENTROID ENERGY  FUWHHM EACKGND MET aRkEd  ERRUR MUCL IDES
CHAMMEL KEW KEY COUNTS COUNTS k4

i7? 52.57 28532 1,33 14273, 8984 . 2led ERATE-X

ar 39.92 29.70 1,33 17551, NIt 324

37 é#.ﬁa 31.87 1,33 184245, 41568, 7

4% 73 12 345,31 1,33 20209, 10133, 20,7 TE-LZUH

57 22,34 46,51 1,33 22064, 1288, i%2.3 I-12%:8I-212,
CE-144

57 8s.71 42,460 1.33 22744, 194853, 12,4  U-L033

B G-
WM‘:q'E?
Fli—miw
7 97.92 48,70 2400 22915, 11174, 4 Li-234
37 113,31 S4.+40 1.04 12885, 4582, g3

PP 115.01% 97473 1,06 14852, L Y-X- P 45,
1o i19.28 55,38 1+06 12728. 123215, 340 AM-241,U-237s

EU-15%

11C 145.74 72,481 1,09 FACE. 277 . 3.3 FU-Z241.W-1R7.
1iR 73,08 57, 7.5 TL-208X

12¢ 130.08 74,78 1.909 7533 . 1147, 26,4 AM-2434

12% . 73.2% 140, 29,0 PE-214¥%s

FR-Z212Xr

’ TL-208X

13 173.30 8&,37 1.11 163564, 13283, 2.7 CS—-134»
EV- 13ﬂ~

- - l
BEST AVAILABLE COPY  ct-isin
TL—EGEX
14 216,89 105.14 1,11 2515, 3542, 1.7 FU-241
EU-1%3,
EL-1535,
NP -23%
15 244.38 122,93 1.1% 8739, 27401, 1.9 EU-132.C0-37.

Etl-1344

1AM 174,84 187,17 2+13 21241, 2017, 1?.4 U-233yRA-224&

17N J72.94 18%.72 2,13 22512 1483, 20.2 BAa-141

18 494,164 247,82 1,22 7778, 3109, .4 EU-154R

1¢ 854,27 427,.%0 1.30 070, 1041, 263 =125,
SRE-L2%0

20 11832,463 D91.3% 1.591 2563, Be?. 17,7 EU-iEac

21 1323,33 A&, 4% 1.8% 3432, 217115, Q.4 DE-137

21l t46l.4t El. £9.12

22 1384.94 72,27 2,04 1523, - : 2,2 EU-1%4

23 1444,352 7R304 1.72 1107, I7A7 4.2 F7-1Z24.1-131¢

AGE-198.
Ell-154T
YI_\_('\I_

24 1513.52 P4, ES 1,388 235, g9n. 2,2 IR-93-EU-154
29 L&459,3568 334.50 2.30 ?34, 1345, a%9,7  MN-3Z4

24 1744.19 B72.92 1,77 1007, 1950, 6.7 EU-1iS4E,
RH-104
07 1992,27 995,99 1,74 1008, 1617, T, EU=1549F 105
28 2009.15 1004.44 1,92 951, 28725, .1 EU-1%a5:
EU-~132
9  2345,98 172,90 1.95 492, 9550 . 2,1 C0-50
30 2548.37 1274.12 2,09 124, 4459, 3.0 EU-154.

TS ad .



NA—-22

31 2&64.48  1332.19 2.08 214, 8703, 2,2 CO-40
22 2921.,69 1460,495 2.13 a2, 545, 2,5 K-4¢
I2E 14460.58 s11, 5.5
33 2987.18 1493,51 1.43 25, 79, 31.1 EU-154
34 3191.87  1595.00 2,190 34, 179, 17.1 LA-140»
EU-~1541
35 3528.36 1744,32 1,02 13, 4%, 41,3 BRI-214C
358 1764.7 47, 25,0
WHC-8D-WM-DP-045
ERROR QUOTATION AT 1.96 SIGMA REV 1

FEAK CONFILDENCE LEVEL AT B8%.0%

]

C - MULTIFLET AMALYSIS COMVERGEID NORMALLY

- MULTIFLET ANALYSIS OJID NOT CONMVERGE

- MULTIFLET ANALYSIS CONVERGED BUT GFIT - 4
B — ENVIRONMENTAL BACKGROUMI FlZAK

=

3

EACKGROUND SUBTRACTION FERFORMED USING FILE BROOLZ
BACKGROUNMD DESCRIFPTION! BKG

BRACKGROUMD COLLECT STARTED OM 1S-JAMN-=-20 AT 11100300
BACKGROUND LIVE TIME: 7000, SECONRDG

REST AVAILABLE COPY
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BEST AVAILABLE COPY

222-5 COUNTING ROGM WESTINGHOUSE MANFORL L&=AFR=93 11150135

SAMFLE: EB&D7-2172 WHC-SD-WM-DP-045

DATA COLLECTED ON 14-AFR-93 AT 1831324100 REV 1

DECAYED TO 0. DAYSy 0.0000 HOURS BEFORE THE $T&RT OF COLLECT.

R ADIONUDCLIDE aAaNALYSIS ®EpEQOS&8T

NUCLIDE ACTIVITY COMCENTRATIOM IN uCi/EA EHEREY COMPARTSOR

TECAY Y
MEASURELD ERROR CORRECTED ERROR EXFECT  BIFr

AC-0228 LLD<1,94E-03 LLO<1,94E~03 GO

AC-228A LLD<1.94E-03 LLD<1 . 94503 FLL. 10

AC-228K LLD<S,03E~03 LLDZS 0ZE~03 338 A0

AG=-108M LLD<9,.57E-04 LLI<T . 57E~04 432,94

AG~110M LLD<4.06E~03 LLO=6.0AE-03 57,74

AM-241 4,17E-01 +-1,44E~02 4,17E~01 +~1,44E~02 S9.54  -0.1% _

Frid—2d-5 RS- -8 S DS { A B0 F o T B R Py - AJ(P/%F%

AR 4R BT A T E D bt B A E B35 4 T :

D4 A, TGPFE—(1 g PAE-07 4,52 el At e =

AR-41  LLDZZ,53E-04 LLD<3 . 53E~04

AU-198 LLD<3.29E-04 LLDE ., 29E-04

BA-133 LLDC9.STE-04 LLIG (57E~04 Ir

BA-~13% LLD<1,83E-03 LLE<1 ,BIE~03 14

BA-140 LLD<2,81E-03 LLLDE2 B1E-03 5.

HAa-141 LLIG2,01E-03 LLI2,01E~032 ;

BE-7 LLD<9,29E~03 LLD® . 29E5-03 477,59

#I-207 LLD<5.35E-04 LLD<5.855-04 569,70

¥I-212 LUD<Y.Z4E-03 LLO<9 . 34E~03 T, 27

BI-214 LLD<1,32E-03 LLD<1 . 32E-03 60Y, 32

BHI-214A LLD<1.,32E-03 LLD<1  32E~03 405,32

#I-214B LLO<Z,75E~03 LLES3, 75E8-03 112G.28

Bi-214C LLOZL,39E~-03 LLI<1,39E-03 1744, 51

C0-109 LLO<1.14E=0D2 LLDCL . 14E=02 88,03

CE 144 LLDO<2,89E~03 LLIM2,.89E-03 133,53

CE-139 LLDO<4.,13E-04 LLE<4,13E-04 145,89

CE-141 LLD<6.70E-04 LLD<6, 70E=04 1a5, 44

CEFR144 LLDO<S.79€E-03 LLD-5.79E-03

CO-54  LLDO<S5,11E-04 LLD=5,.11E~04

e Zr O TS A E—LR TS

CO-58  LLD<4,B9E-04 LLO<4,89E~04

CO-68 S,93E-02 +-1.46E-03 T PIE=0R +-1,A4E-03

CR=51  LLD<S,09E-03 LLIS  09E~03F

£5-134 LLO:S.43E-04 LLIS, 4TE-04

£LS-134 LLO<4,84E-04 LLD<4, 24E~04

£5-137 $,90E-01 +-1.,90E-02 2,90E-  +-1.50E-02

C5-138 LLD<4,71E-04 LLO<4.71E~04

EU-152 LLD<9,15E-04 LLD<? . 1SE~-04

EU~154 B.21E-02 +-2,85E-03 B.21E-02 +-2,85E-~03

EU~154A B.3FE-02 +-2,42E-03 B, I9E~02 +-2,42E-03

EU-155 4,77E-02 +-2,20E-03 4,77E-02 +-2,020E~G3

FE-59  LLI<1.04E-03 LLI<1.04E~03

HF-181 LLD<1,11E-03 LLD<1,t1E-0Q3

HE-203 LLO<4,99E-04 LLD<A . 99E-04

I-131  LLBE<B,25%E-C4 LLIZB . 2SE~04

1-132  LLD<1.04E-03 LLD<1.04E~03

I-133  LLIO<B.30E-(2 LLO<B,32E-04

[-134  LLD<7.35E-04 LLG=7 . 3SE-04 847,032

r 4 - [ I SR} Aa - AW [ Y ~ao— AT LR TS L]



K=40 LLI<4,93E-03 LLDG4,93E-03 ' | 1460,75

KR-85  LLIG1,79E-01 LLD1,79E=-01 513,99
KR-85M LLD<4,58E-04 LLD<4,58E-04 151, 17
KR-B7  LLE<1.75E~03 LLDZ1,75SE~03 402
KR-89  LLD<Z,19E-02 LLD<2,19E~02 2:130.9‘0
LA-140 LLD<1,90E-04 LLD<1,30E~04 1596, 20
LAa-142 LLEO<1,43E-03 LLTI- .1 AZE-03 £41.,83
MN~-54 6.24E-04 +~4,35E~04 24E-04 +-4,35E-04 834,837 ~0.23
N-58  LLD<S.78E~04 L1 D 4.78E 04 846,76
N2 2, 92E-07 4o3 01BN 2o 92E=00 4ol OFE~0I-— 1274455 =G AT )
N&—74 LLEI-="I.’.._7E 04 LLD<Z,27E~04 1268, 40 wg‘: s
-4 LLD<4,38E-04 LLD<4,2BE~04 70,43
NB—95 LLO<4,80E-04 LLI<4,B0E~04 765,78 0.
NE-97  LLD<B,25E-03 LLD<8,25E-03 657,52 @)
337“ R R SO R HE— AT S S O 86 SOt ()
NF-238 LLD<2.,03E-03 LLO<2,03E-03 984, 45
NF-23% LLD<2,75E~03 LLO<2,75E-03 277480 L
FA-233  LLD<1.36E-03 LLD<1, Z4E~03 211,58 —
FA-234M LLDwZ,29E-01 LLD"2 . 29E-01 1001,53 o
FE-210 LLLO<1,44E-02 LLD<1 . 46E~D2 46,50 0 <
FE-212 LLD<B,$SE-04 LLD<8, 9SE-04 239,00 9 ]
FE-2124 LLD8,91E~04 LLD<8,91E~04 239, 00 o ——
FE~212F LLD<1,43E-07 LLL1,43E-02 300,10 g_ <
FE-214 LLD<1,72E-03 LLD%1.72E~C3 151,92 > >
FE-214A4 LLD<1,72E-03 LLT<1,72E-03 351,97 = <
FE~2148 LLO2,26E-03 LLD=2,36E-03 267,21 8“: —
FO-210 LLDO<4.00E+01 LLD<4,00E+01 304,00 o n
FO-214 LLE<S,13E+60 LLLi<5, 13E+00 799,70 Ll
FO-214 LLI<2,63E401 LLD<2.43E4+01 204,50 é o0
FU-23% LLD<S.01E+00 LLD<5,01E+00 129,30
£1J-241 LLIOW1,74E+02 - LLDL . 74E+02 . 148,57
Ra-224 LLLA9,83E-03 LLD<§,83E-03 240,59
o 7+ o Y] PO =l t itij?i: '-7.‘. —IEEo .Lt'J_/'—“M fe
RE-88  LLD<1,B88E~03 LLD<1,8BE-03 1834.00
RE-89 LLINZ2,59E-03 LLD<2.59E~03 103158
RN-220 LLI<S,71E-01 LLO<S,71E~01 S49,73
FU-103 LLO<8.70E-04 LLD<8.70E-04 497,04
FURH106 LLD<1.15E-02 LLD<1,15E~-02 621,820
SE-124 LLDvS.95E-04 LLDCS, 95E-04 L0, 7
SB-125 LLD<2,B5E~03 LLO<2,BSE~03 427,89
SE-125A 1,02E~02 4+-2,72E-03 1,02E-02 +-2,72E-03 427,89 0,01
3C~-44  LLD<S.26E-04 | L[S, 26E~04 1120, 45
SE-75  LLDW&,SLE~04 vt & LLOCG . S1E~-O4 Ded. s
SN-113 LLD<1,14E-03 g o5 LLD<1,14E=03 191,47
SR-85  LLO<7.35E-04 LLO<7  BSE~04 513,99
5R-91  LLD<1.,11E-03 LLI<1,11E-03 555, &0
§K-92  LLD<2,70E-04 LLI2,70E-04 1383,94
TA-1832 LLD<1.53E-03 LLD<1.53E~03 . 110130
TE-9%M  LLI<4,17E-04 LLL-4,17E~03 140,51
TE-123M LLD<4,I2E-04 LLD=4,3I2E-04 155,00
TE-125M LLD<1,32E-01 LLD1,33E~01 . 10,
TE~132 LLD<4.43E-04 LLI<A, 4ZE~04 20816
TH-228 LLD<Z,R9E-02 LLDE3,89E~02 Sa.37
TR o FOE—G L P FEOrr S E— st BT S, A9 TaT T
TH=-229E LLI<2.00E-02 LLD<2,00E~07 127,00
TH~229C LLD<9,58E-03 LLT<T, PBE~03 193,59
TH-234 LLD<5,38E-03 LLD<5, 3BE~03 91,50
TH=2344 LLO<S,38E~03 LLIS, 3BE~03 92,50
TH=-2348 LLD<2,0BE~02 LLD=2,08E-02 A3, 30 . 108
TL-208 LLD<é,79E-04 LLIN 6. 79E-04 S93. 14
U-232  LLLI<1.02E400 LLD<1,02E+00 D026
U=-235  LLD<7.33E-04 LLD<7.33E-04 105, 71
ey 4 QAL —H TG 6T A FTTE S PP R T 4
U-23SB LLI<3.08E-03 LLD<3,0BE-03 143,76
U-237  LLD<1.9SE-03 LLE<1,95E-03 208,00
=187 LLO<1.S1E-03 LLI<1.51E~03 485,74



i

/ WHC-SD-WM-DP-045 -

R | / REV 1 S —
'f;.‘
'.a"f -
_f I .
- —_ ,!
- , / t
’ "f
Q //

e XE~131H LLT<1,91E~02 CLU<1.91E~02 163.98
2T XE-133 LLO<XB.71E-04, LLPE<8.71E~04 ‘81.00
XE~133M LLD<3.88E-03 . ~_ LLD<3,88E-03 233,01
¥XE~1395 LLO<4.47E-04 ) LLD<4,47E-04 249,79
XE~-138 LLD<3.30E-03 LLO<T . 30E-03 258,41
Y-28 LLDS1.74E-04 LLD<1,78E~-C4 1836.06
Y-21 LLDO<1.28E-01 LLDE<1 . 28BE-01 1204.94
Y=-21M LLB<B.43E-04 LLD«<8,43E-04 555,80
o IN-&5 LLO<L,14E-Q3 LLDO<1.14E~03 1115.55

5: 2R3 55— 7 O3B S E— 0 ——— 0 03 BT A TE O 286,73 ot —

| . o 724,20 —~1, 13—
ZR=-97 LLD<C4,95E~04 LLD<S4 ., 99E~04 ’ 743,32

TOTAL 2.97E400 +-7.37E-02 2.97E+00 +-7.37E-02

e
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e rr

¥

¥
¥ 8 aMME S FECTRUMN aNaALYSEIS ¥
¥ ¥
KR K E F ¥ X K ¥ X X X K ¥ F £ K K K X K ¥ K ¥ ¥ K K E X K X X X ¥ ¥ X
N-F V2,06 SOFTWARE  WHC-SD-WM-DP-045

REV
222-5 COUNTING ROOM WESTINGHOUSE HANFORD 1 oaper-e2 1z:z0:3

*

CANRERRA SFECTRY

o

MCA UNIT MUMEERS 2 «,f AaDC UNIT NUMEBERS Z.
DETECTOR NUMEBER: 3 / GEOMETRY NUMEER: 42 v
SPFECTARUM SIZED 40%& CHANMNELS

QRDER OF SMOOTHING FUNLCTION: 3

NUMEER OF BACKGRCUND CHANMELS: 4 ON EACH EBILDE OF FEAK
FEmik CONFILDENCE FACTOR: 85,0

IDENTIFICATION ENMERGY WINDOW! +- 1,50 KEV
ERROR QUCTATION: 1.%& SIGMA UMIDERTAINTY

SNYIRONMEMTAL BACKGROUND SUEBTRACTED
MEASURZD £MERZY DIFFEZRENCES LISTED
MULTIPLETY AM&LYSIS PERFORMED

-
"~
m
J
g
2
L-a
e

BFECTRAL DaTA KEADL LIRECTLY FROM MULTICHAMNEL ANALD
ANALYZEL EY! JLA

SAMPLE DESCRIPTIGMN: 42B47-A 22CC LIQ

GEOMETRY LDESCRIFTION: 42B47-4 Z2CC LIA

SAMFLE SIZE! 1.0¢00E4+00 EA / CONVERSICON FaACTOR: 1.0000E400
1.0000ET00 EA

STANDARD = :
ARY FILE? ANLZ30

IZe
AMALYEIS LIBR

COLLECT STARTED ON 16-0CT-92 AT 13:00:00

COLLECT LIVE TIME? 40CG0. SECONDS
REAL TIME:? &012., SECONDS
DEAD TIME: 20 X
LBECAYED TO 258, DAYSy 3ZF.9000 HOURS BEFORE THE START OF COLLECT

Smmp————

ENERGY CALIEBRATION FERFORMED 24-SEP-92
EFFICIENCY CALIERATION FPERFORMED 22-0CT-9%2

BEST AVAILABLE COPY
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1

-
ER AP

=
LY

e

) =

[eY]

Gif) 13 e O
[2c] Lty )

3

L)

12t ot b g f IR s ba g g
w

W~ ~dioe 0 en

EEROR
FEAR

T - MULTIFPLET ANALYSIS CONVERGELD
FEAR

SOUNTING R3OOM WE

CENTROID
CHANNEL

28,890
119,47

174,45

244,55

273.47
332,20

559.14
734.08
1022.1¢

1028,55
1219.33
1323,90
1794,582
2347.,01
24843.3°%9

2922,30

+ 48

(]
91
(3
<

+ 07

[#3]
o
Y|
[

ENERGY
KEWY

47,14
37.48

87.97

132,02

134,48
145.84

279.32
391.79
S10,82

514,04
v a3
609,19
&£81.74
441.41
398.14
117341
1332.75
14481.146
1480.38
17455.38
1754,79
1834.70

STINGHOUSE HAMFORD

FEAK

FUHM
REY

2.113
1.12

1.11

1.48

LS9
i.75
1.93
2.15

2,11

2.14

AUOTATION AT 1.9& SIGMA

CONFIDENCE LEVEL AT

83,

B - EMVIRONMEINTAL BACKGROUND

EACKG
EACKG
HACKE

DACKGROUND

ROUND
FOUMNE
ROUND

SUBTRACTION FERFORMFL
NESCRIFTION:
COLLECT STARTED ON :15-JAN-9D AT
LIVE TIME:

BKG

70040,

=
in

A ALY S 13

BACKGND
COUHTR

3400,
3181,

2399,

2449,
1919,

1399,
1223,

Fi1.

873,
879,

341,

1004,
474,
274,
145,

Sd e

72,

BEST AVAI

BUT

SECOMDS

GFIT =

NET AREA
COUNTS

27,
18379,

6237,

4313,

532.
2544,

456,
31?1,
Ja4.,

1438,
304.
244,
11125,
142,
4078,
83290,
7933,
1371,
1"."".‘1

- ¥
-

?

O~ O
.

e

(7]

USING FILE BKOGOL3

. 100100

2I-0CT-32 13120137

-

~Npy Ol
0 RO

oot Uit

-

[ ]
wa en
8 . )
[

ra

WHC-SD-WM-DP-045
REV 1
ERRQR NUCLIBES
Z

1.8 a&au-241,8-237>
EU-15%

3.‘_ EU"1357
EL-133A;
PE-213Xy
TL-208X»
CL-109,

HF-175

4.2 SE-73.£U=-1352»
CU'S?!

EU-1544A
27.1 BSE-75.C0-57
4,0 U-237,BA-119,
CE-13¢9
24,3 HG—-203,5E-75
4, SN-113
43,5 RN-222,I-133»
TL-208sNA-22,
IN-6SRH-104
12.3 KR-B3rSR-35
31.5 BI-2144;
21,9 RU=-10Z
28,3

Y-85 ,R%-88
CO~50
CO-30-
K-4g

BI-J14C

RE-82-r-382

LABLE COPY
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WHC-SD-WM-DP-045

REV 1

' Seriat No. - Sample Point Date Time issued Priority | |
- | & 8501.-1211f ENV STD 4~ 6-93 [ 16:30 |25
Determination Maethod/Standard Resull Units Charge Code Reruns
i | AT-LIQ LA-508-113 |uCi/L R4B5C O
i [Sample Size Customer 10
} bOO t'jL . tﬁr‘.g Bk el 1qqq

[ Cailcuiations, R e Ty vy 14T A

EDP E341 ENVAE

é-Y

sv4 Y0857 - rESULT (.Y

3TD VAL %REC /OA 76020 '

Anaiysid < | Anaryst -2 Analyst - 3 Anaiyst - 4 Analyst - 5

Hrs HMrs Hrs Hrs

N Time Completed Lab Unit Mgs — -
ez 3 — -4%05{% |
- . ) o - [ | 1 R-10-83)

BEST AVAILABLE COPY
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WHC-SD-WM-DP-045

REV 1
SAMPLE POINT: ENV-STD.
LAB 1D #: 8501
NUMBER OF ALIQUOTS: 3
NET STANDARD CONCENTRATION RANGES (UCI/L) DEVIATION®  SCATTER ,
CPM DEV. CPM MEAN UPPER LOWER PER CENT ERROR
ALPHA:  175.927 4.233 6.LELE -4 8.619E -4 6.308E -4 2.41 oK
BETA :° 2430.820 86.003 7.523€ -3 7.789€ -3 7.257€ -3 3.54 bl
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u\/z,’ | CALIERATION SHEET FOR ALFHA/EETA SYSTEMS WHC-SD-WM-DP-045
REV 1~
RADIONUCLIDE Am-241  HALF LIFE_43& Yr  TIME ZERO (HD) ________ _
COUNT TIME S MINUTES  HANFORD DATE (HD) WHEN COUNTED_/é4 26 __
DETECTOR NO. __9_____ BKG. _0.5_ C/M
ScT
STANDARD SIZE  DATE  T#E COUNTS # COUNTS @ COUNTS ® COUNTS @

D /TS5 © DEG. 30 DEG. 180 DEG. &70 DEB.
ZERLOAB 1 04/03/30 _@% _Jo08Yy  q006S 90124 __F143s”
IEB4OET 1 04/03/30 _czéd (538 __LSIAK [SPBH SEIHE
ZEB4OCT 1 04/ 03 /90 0‘\4/{_ 23025 23007 2.3 3947 23455
36B40A & 04/03/90 5{6 L 4330 LTS £FAS LK
IEB40BI & 04/03/90 _‘2(?_%_ NSHEE 152 HSSF [/8385
ZEB4OCT & 04/03/30 _{_o_f__ [ECHI HYST LEG3% ,5341%

BEST AVAILABLE COPY

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LG-3G8-003

DETECTOR No. 3

TIME ZERO DATE (HD): 15837
RADIONUCLIDE:: Am—-241
HALF LLIFE: 157784 DATE COUNTED (HD) s 16626
COUNT TIME: S
CEM BHEG: 1
CALIERATED BY: RA JONES HD O = 09/25/44
STANDARD SIZE DATE TIME COUNTS @& COUNTS @ COUNTS 2 COUNTS @

ID O DEG. 20 DEBG. 180 DEG. &70 DEG.
SEB40R8 1 D4/ 03/ 0 0084 O0ES 014 SE243S
ZER4OBT 1 04 /037930 153638 153606 157844 128346
ZEBR4OCT 1 Q4/03/30 ZI0L1ES ZIZ0205 S23449 224354

117
ZEB4ORS S Q&4/03/730 et &4239 &2373 4039 )
IEB4OBZ = Q4 /03730 115406 1135701 115536 1162
SEBR4OCS = Q4 /OS50 150403 1e41=3 180356 1832643



4390

WHC-SD-WM.pp.g045 o[dffac
REV 1
STANDARD SIZE STD AVE DECAY DECAY EORR EFFICIENCY
ID VALUE CkM CORR cemM
SER4OASB i» EOTST70 18124 1,00 18133 Q. 3004 e
ZEB4OBT i» 103900 31771 1,00 21873 Q. 2300
3ER4OCT i 159700  4E471 1. 00 4EEEZO 0.23919
AVERAGE, 1" = Q. 2341 +/- BISU 0. 0108 S.E7 % ON  Q4/032/930
STANDARD STD AVE DECAY DECRY CORR EFFICIENCY
10 VALUE ChEm CORR (=
SeE40AS z" oiB0G 18773 1.00 12820 0, 2074
SEE4ORS an 110700 =2143 1,00 SIZ24 0. 2038
SER4GLCE =" 161400 IZ4ET 1. 00 32531 Q. 2016
AVERAGE, =" = Q0,083 +/— EITU G, OOBZ 4.03 % ON  Q4/03/30
STANDARD S§7D AVE DECRY DECRY CORR EFFICIENCY
d ID VALUE co CORR CFM S
. 6 ZERB40OAE o S9470 -1 1,00 -1 -0 0000
hﬁﬂweam:mse S 103800 -1 1. 00 -1 -0. GOOO
 1\53ﬂ SEB40CT = 1EQL1QQ -1 1. 00 -1 ~{. Q000
| géﬁ AVERAGE, 3" = =G, 0000 +/- BI5% 0, QOO0 -33.32 % ON  Q&4/03Z/30
NEW EFFS FOR DET 3 Qm—E4—- I: = 0.394I__-*;:“;— Q. 2063

BES_._T AVA]LABLE COPY St o= =0, Q000

COMPARISON TO 1388 i = 0,279z
1" = 1. 05 HIGHER NOW 2" = 0. 183=
G0 =" o= 1.15 HIGHER NOW

A= Yy

£ 3345 <lyn . A2 13

. ‘ / v/
;L(éula"f'u‘f' Caﬁcn 3C/HC AT (W)= g s
g

- 199 g .
1BV3S = | € = F8l5“1 X 62+I¢“; fjﬁﬁﬁﬁi-1§q—-—— = \%\Fkl-bﬁ‘;=ﬁ353f

K

Y311

RS Y . :
= e Wsle) 11
eyl .3 o A



WHC-SD.wi

DP
REVy 045

{ 'l 5315
Sernal No Sampie Point , . Date Time Issueqa Prianty ‘
S Bb340.-3336{ SHIFT STD°S 4- 1-93 0:57 26 !
Qaterminanon Method: Standara Resuit Uf\us Charge Code Reruns l
PuZ39/40 LA-503~158 uCi/L STD Q
Sampla Size Customer IO
- 100-10-200 +/00AS2uees
?21@¥ fFatcurations. Reaults: GTEL b 33#3
SPIKE #:048€ +2-
SPIKE VOL._ /0wl  Valut |.3060 .
G pee.. 102.68% S.ETTE-GL i
ACID ADJ / 2 3.5768-81 #xs
e HNC3 ML ' 30750162 ks
L. _/'_5"‘722:; “ &z 1.3365+82 4
Upstracs o bl
flyst - 1 Analyst - f Araryst - 4 Anatyst - 5
R odir e,

Hrs rs /Hrs Hrs His
.

Cate T-m;fgrye)&qs LaD Urut Mgr !
APV IoLY A Ql/5” 7 "‘

54.4800-081 (A-10-40)

BEST AVAILABLE COPY
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WHC-SD-WM-DP-045

REV 1
#( gri-f7 Om o ‘
_"ZLZ_Q_.,?; |
Jo
3 5035)
(0.507(5.277606” )(O.bg by
(0. 5?7@)@«7@) [ 1 0047)

R 6731251
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4-21-o
WHCHBD-WM-DP-O45 5
REV 1
GENERAL ALPHA ENERGY ANALYSIS
Rev. 1.10 _
DATA REDUCTION REPORT
SAMPLE
$-5340-3336
File ID: sSD5315.SPC
Counted on: 4/21/93 920: 0
Detector/Geometry number: 5/ 1
Count time: - 30000, Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
10 Initial Final Initial Final Initial Final Initial Final
1 2143.2 2179.1 364.890 364.890 16.000 9.705 8.000 4.411
2 62.7 64.0 306.526 306.526 24.000 12.515 12.000 4.721
3 419.9 0.0 267.809 267.809 12.000 12.123 6.000 6.102
4 3470.4 3447.1 233.597 233.597 20.000 9.555 10.000 5.330
5 7.0 7.2 25.375 25.37% 20.000 9.599 10.000 14.290
PEAK RESULTS ] |
Peak ACA Feak Centroid Count Activity
1D Isotopa Fract. Exp. Obs. Diff. FWHM Rate c¢/m d/m uCi/ea
1 Cm284%%4,0.3976 5.796 5.789 0.007 0.05 38.25 191.65 0.863E-04
Cm243 5.786 5.789 -0.003 0.118E-03
2 Pu238 0.0135 §5.499 5.515 -0.016 0.06 1.30 9.07 0.409E-05
Am241 5.480 5.515 -0.035 0.313E-05
3 0.0000 5.333 0.06 0.00 0.00 0.000E+Q0
4 Pu239 0.5877 5.143 5.172 -0.029 0.04 56.54 283.27 0.128E-03
Puz240 §.144 5.172 -0.028 0.128E-03
5 U 238 0.0011 4.200 4.194 0.006 0.05 0.11 0.70 0.314E-06

DETECTOR CALIBRATICN
Energy(MEV) = 4.074 + (0.0047;*Channel
Energy range (MeV): 4.074 TO 6.481
Efficiency = 0.1996 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw sp~ctrum 48615.0 100.000
Smoothed 486145 99.999
Composite fit 48102.8 98.946
Residuals 511.6 1.052

Analyzed by:
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SPECTRUM SDS5315.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 11056.3

A
5
5
WHC-SD-WM-DP-045
REV 1

---------------------------------------------------------------------

129



I

Raw Data Dump for
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WHC-SD-WM-DP-045
REV 1
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 1.10
DATA REDUCTION REPORT

SAMPLE
E8607-3336
Fite ID: SD8993.SPC

Counted on: 4/21/93 @ 9: 0
Detector/Geometry number: 8/ 1

Count time: 30000. Sec
PEAK ANALYSIS '

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 5120.5 4959.5 365.639 365.639 16.000 6.239 8.000 4.057

2 1230.3 1209.2 311.199 311.199 16.000 7.148 8.000 4.614
3 213.1 53.3 272.340 272.340 12.000 6.843 6.000 4.335
4 6327.0 6223.8 236.311 236.311 20.000 7.661 10.000 5.431
5 13.3 9.7 150.179 150.179 24.000 61.728 12.000 9.476
6 10.6 10.0 20.225 20.225 16.000 5.410 8.000 10.521

i

PEAK RESULTS

Peak AEA Peak Centroid Count Activity
ID Isotope Fract. Exp. Obs. Diff. FWHM Rate ¢/m d/m uCi/ea

1 Cm244 0.3843 5.796 5.781 0.015 0.03 66.84 327.66 0.148E-03

Cm243 5.786 5.781 0.005 0.202E-03

2 Pu23s 0.0986 5.499 5,525 -0.026 0.03 17.15 116.76 0.526E-04

3 0.0043 5.342 0.03 0.75 3.67 0.165E-05

4 Pu239 0.5096¢ 5.143 5.173 -0.030 0.04 88.65 434.53 0.196E-03

Pu240 5.144 5.173 -0.029 0.196E-03

5 Np237 0.0026 4.640 4.768 -0.128 0.29 0.46 37.24 0.168£-04

Np237 4.781 4,768 0.013 0.116E-05

6 0.0006 4,157 0.03 0.11 0.54 0.245£-06

DETECTOR CALIBRATION
Energy(MEV) = 4.062 + (0.0047)*Channel
Energy range (MeV): 4.062 TO 6.468
Efficiency = 0.2040 CPM/DPM

TOTAL COUNT DATA:

[tem Total % Recovery
Raw spectrum 87658.0 100.000
Smoothed 87656.0 99.998
Composite fit 86975.8 99.222
Residuals 680.2 0.776

Analyzed by:

123



SPECTRUM SD8993.SPC

1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 22736.8
° WHC-SD-WM-DP-045
REV 1
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WHC-8D-WM-DP-045
REV 1

" Raw Data Dump for AEA Spectrum: SP:SD8993.SP

1 0. 0. 0 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 6. 8. 11. 10. 7.

21 4. 1. 0. 4. 2. 0. 2. 1. 3. 1.

31 1. 0. 1. 0. 1. 0. 1. 0. 0. 0.

41 1. 0. 2. 0. 0. 2. 0. 1. 0. 0.

51 1. 1. 0. 0. 0. 1. 1. 0. 0. 0.

61 3. 0. 0. 0. 0. 0. 1. 0. 0. 0.

71 1. 0. 3. 1. 0. 0. 0. 0. 1. 0.

gl 0. 0. 0. 0. 1. 2. 4. 0. 1. 1.

91 0. 0. 1. 3. 0. 2. 2. 2. 0. 1.

- 101 1. I. 0. 0. 0. 2. 0. 1. 3. 1.
- 111 2. 2. 1. 2. 2. 1. 2. 2. 2. 3.
=i 121 1. 3. 2. 1. 3. 1. 1. 1. . 2.
131 2. 2. 4. 0. 2. 1. 2. 0. 4. 5,
" 4. 6. 4. 10. 4. 9. 5. 8. 5. 7.
11. 5. 6. 7. 1. 2. 2. I. 4. 1.

1. 1. 2. 2. 1. 4. 2. 2. 1. 5.

5. 1. 4, 3. r 2. 2. 2. 1. 3.

3. 7. 2. 3. 2. 1. 4. 2. 5. 2.

2. 9. 7. 5. 1. 5. 10. 6. 8. 9.

5. 9. 9. 13. 12. 23. 16. 20. 27. 23.

27. 31. 46. 48. 52. 76. 112, 1e2. 214. 287.

332. 443, 595. 869, 884, 968. 1185. 1417. 1685. 2043,

2469. 3005. 3534, 3898. 4137. 3942. 3722. 2917. 2260. 1499.
955. 472. 255. 100. 24, 9. 5. 3. 5. 4,
3. 5. 10. 5. 12. 10. 4. 14. 9. 15.
22. 14. 11. 13. 11. 12. 19. 28. 31. 44,
44, 52. 30. 24, 21. 16. 9. 6. 2. 6.
2 6 3 5 10 6. 7 4 9 10

27. 28. 24, 32. 42. 75.  100. 90. 170. 190.
238. 274. 322. 340. 391. 466. 517. 609. 753. 827.
856. 731. 591. 381. 214. 1le. 54, 31. 17. 12.

6. 8. 9. 10. 11. 9. 6. 21. 15. 19.

10. 19. 19. 33. 38. 44. 56. 89. 123. 162,

265. 400. 519. 729. 919. 1165. 1316. 1275. 1393. 1462.

1752. 2187. 2883. 3329. 3695. 3507. 271e. 1766. 879, 428,
371 131. 25. 5. 3. 0. Q. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0 0.
- 391 0. 0. 0. 0. 0. J. 0. 0. 0 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0 0.
g3 0. 0. 0. 0. 1. 0. 0. 1. 1 3.
421 0. 0. 0. 0. 0. 0. 0. 0. 0 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0 0.
441 0. 0. 0. 0. 0. 2. 0. 0. 0 0.
451 0. 0. 2. 1. 1. 3. 0. 2. 0 0.
461 1. 0. 0. 0. 0. 0. 0. 0. 0 0.
471 c. 0. 0. 0. 0. 0. 0. 0. 0 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0 0.
0. 0. 0. 0. 0. 0. 0. 0. 0 0.

2. 0.

125



WHC-SD-WM-DP-045
REV 1

COUNTS

1243204
243913
244771
243758
243766
243637
243514
243765
243849
244044

CNT TIMF

ARG IR S B G S B RS

18631
48773
418344
48742
43743
48717
18633
48743
48760
48799

COINC CORR

307
309
317
309
309
309
J08
309
309
3710

CORR C/M

18938 -

43082
49256
49050
48052
413026
4300171
49052
43069
43108

GEOM

0.41987
0.5002
0.5020
0.1999
0.41939
0.4926
0.4994
0.1939
0.50017
0.5005
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WHC-SD-WM-DP-045
REV 1

7 _ 8 JUP

SCT/SHIFT ne | ¥/ 1199 1757 Jy7 USY /49 1157 | 1S3 | © of Sonireke -

£ leal)o 229 a9 20% p3x Ry (237 [as3 | A~ |

DATE am | /76 3ok |82/ BOO Zo¥ 1300 303 | 70F 15 / /

- 18493 || 100|370 1367 l529 137 [506 [370 [375 A

SCT/SHIFT Np | F] 5D 4y U4E 1752 | 1¥G 1§20 i35 /
O /B0 e [y0 B39 226 1227 221 B2S 330 033 /

pATE am | /36 702 [297 koo (303 1297 lzon 307 /] A
.119% em (/60 1370 1304 1369 (3709 [365S 1369 [370 Y/ /
SCT/SHIFT vp (YR Ige /s WHY 152 L1yg usS( Us3 / /
B /G Jealiio 1229 R0 209 331 1229 1230 [233 / /-

paTE an /36 BoZ lzon Izot Bo3 oo 302 [3e7 | /] A
4-20-97 . | cn /! 368 |z

SCT/SHIFT wp | FA 199 g9 DI4F 1S4 B 4F 157 /33
O /8¢ e ])10 1229 /A27 328 23 K26 R20 1234

DATE am | /20 [20/ 1299 |38 [Bo4 AFF (703 20 F /
4-21-93 :

SCT/SHIFT wp | ¥R {149 150 /49 iS5t [I5O | |SA | 54 / i
Dy JBG Lealjio 1229 [228 1229 |230 |227 (232 |azs | |7
DATE am |136 |302 |49 |30 |Fon |Fot [304 709 |

[ 4-20-93 | e |160 |370 (366 [370 [269 [2¢7 |37/ e
SCT/SHIFT np | FA |1yl (150 | 146 1S 46 15/ |15 / /]
M [ BC | rall0 226 227 46 930|225 (220 [23¢ | | /
DAT™ am | /37 1299 130¢ {A99 (3oL {297 1302 307 / e
4-23.93 emi6/ {366 1307 1367 1370 136¢ 1270 37 [ £ <
NOTE: Np (®'Np) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 (3.1, 1.1 - 1.4)
Pu (®'Pu)} peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 (3.1, 1.1 =~ 1.4}
am (*'Am) peak must be at ch 300 +/- 10 (3.2 - 4.4} or ch 139 +/=- 10 (3.1, 1.1 - 1.4)
Cm (¥Cm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 (3.1, 1.1 -~ 1.4)

BEST AVAILABLE COPY 129
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WHC-SD-WM-DP-045
REV 1

326

H GR35

Senal No Sampie Pont Cate Time issued Prigrity
2 4585.-3338] SHIFT 3TD S~ - 1-93 | 23:48 Z6
Deterrminaugn Methoad/Stanagard . Resuit Uniis Charge Code RAeruns
Pu233/40 LA-503-158 uCisL STD 0
Sampie Size Customer (D
100-10 - [DO 63542 o
marks. Caiculations, wits®
SRTkE 2. PUBUS d?emw; 183.037 6.3294 s
SPiKE vOL. __dml 8.3557 san
-2 1 2 LD amm
KE':_IUM ft305t 2.388545  xan
SopecH wiios o |
Analyst -1 Analyst - =~ Anllysl - Anaiyst - 4 Anaiyst -
(0177 ) il (peedt b yns;
s Hrs Hrs Hrs
S/ 5T
Darte T ad Lad Unit Mgr
=95 a
5-10-42 | op 45 /25

44-8800-081 (A-10-83)
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S-rr-9%
WHC-SD-WM-DP-045
REV 1
GENERAL ALPHA ENERGY ANALYSIS
Rev. 1.10
DATA REDUCTION REPORT
SAMPLE
$4589-3336
File ID: SD3376.SPC
Counted on: 5/11/93 @10: 0
Detector/Geometry number: 3/ 1
Count time: 30000. Sec
PEAK ANALYSIS
. Peak Peak height Peak center FWHM Tau
e 1D Initial Final Initial Final Initial Final Initial Final
= 1 46.8 49.2 364.994 364.994 24.000 17.137 12.000 2.694
2 80.6 82.3 304.787 304.787 20.000 16.327 10.000 2.701
3 66.2 70.0 231.851 231.851 28.000 20.820 14.000 3.881
PEAK RESULTS
-Peak AEA Peak Centroid . Count Activity
1D Isotope Fract. Exp. Obs. Diff. FWHM Rate ¢/m d/m uCi/ea
.253¢ 5.756 5.772 -0.0116 0.08 1.69 8.56 0.385E-05
Cm243 _ 5.786 5.772 0.014 0.518E-05
2 Pu238%» 0.4072 5.499 5.483 0.016 0.08 2.71 18.71 0.843E-05
Am241 5.480 5.483 -0.003 0.646E-05
3 Pu239 0.3394 5,143 5,133 0.010 0.10 2.26 11.23 0.506E-05
Pu240 5.144 5.133 0.011 0.506E-05

DETECTOR CALIBRATION
Energy{(MEV) = 4.020 + (0.0048)*Channel
Energy range (MeV): 4.020 T0 6.477
Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 3417.0 1¢0.000
Smoothed 3416.9 99.998
Composite fit 3331.9 97.510
Residuals 8s5.0 2.487

Analyzed by:
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SPECTRUM SD3376.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 306.8

WHC-SD-WM-DP-045
REV 1
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Raw Data Dump for
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WHC-8D-WM-DP-045

REV 1

GENERAL ALPHA ENERGY ANALYSIS

Peak

Peak
ID Isotope
1 Pu23s6
Cm243
2 Pu239
Pu240

Rev. 1.10
DATA REDUCTION REPORT
SAMPLE

E-8607-3336
File ID: SD2953.5PC

Counted on: 5711/93 @10: 0
Detector/Geometry number: 2/ 1
Count time: ’ 20004. Sec

v

PEAK ANALYSIS

Peak height Peak center FWHM
Initial Final Initial Final Initial Final
1088.4 1143.7 361.249 361.249 28.000 25.806

855.7 890.4 227.694 227.694 28.000 23.778

PEAK RESULTS

AEA Peak Centroid ~ Count
Fract. Exp. Obs. Diff. FWHM Rate ¢/m
0.5591 5.756 5.757 -0.001 0.12 58.50

-5.786 5.757 0.029
0.4409 5.143 5.143 0.000 0.11 46.13

5.144 5,143 0.001

DETECTOR CALIBRATION
Energy(MEV) = 4.095 + (0.0046)*Channel
Energy range (MeV): 4.095 TO 6.451
Efficiency = 0.1757 CPM/DPM

TOTAL COUNT DATA:

Tau

Initial
14,000
14.000

d/m
'339.75

262.54

Item Total % Recovery
Raw spectrum 35353.0 100.000
Smoothed & 35350.9 99.994
Composite fit 34383.0 08.671
Residuals 167.8 1.323

Analyzed b;:

Final
4.782
4.147

Activity
uCi/ea
0.153E-03
0.205E-03
0.118E-03

0.118E-03
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"SPECTRUM $D2953.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 4086.2

WHC-8D-WM-DP-045
REV 1




1 0. 0. 0 0.

11 I. 0. 3. 3.
21 2. 2. 2. 0.
3] 3. 0. 1. 1.
41 3. 1. 4. 0.
51 1. 3. 3. 2,
61 3. 2. 0. 3.
71 3. 4. 3. 3.
81 3. 3. 5. 4.
91 8. a. 3. 5.
101 3. 5. 9. 7.
111 8. 1. 6. 8.
121 10. 9, 5. 3.
131 10. 8. 12. 12.
141 2. 11, 22. 12,
151 22. 13. 13, 1s.
161 23. 24. 25,  25.
171 41.  23. 42,  36.
{181 53, 48. 64.  53.
191 90.  65. 113. 93,

201 1e4. 173. 184. 220,
"11  262.. 277. 291. 275,

1 406, 436. 437. 429.
- 231 408, 396. 336, 302.

1) 76. 75. 48. 34.
251 10. 7. 10. 9.
261 11. 6. 13. 11.
271 13. 18. 11. 12.
281 11. 22. 11. 16.
291 20. 31. 31. 26.
37. 45. 39.

321 78. 85. 105. 128,

331 129, 156, 140. 179.
341 272, 270, 286. 323.
351 478, 482. 475. 513.
- 361 578. 573. 517. 533,
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WHC-SD-WM-DP-045
REV 1

NEW §70 VALUE " 98137

g

COUNTS  CNT TIME - cm COINC CORR CORR C/M GEOM
243204 ‘5 18631 307 48938 0.1987
243913 5 48773 309 43082 0.5002
244771 5 18944 311 " 49256 0.5020
243758 5 48742 309 49050 0.1999
243766 5 48743 309 49052 0.1399
243637 5 18717 309 49026 0.1996
243514 5 18693 308 49001 0.1994
243765 5 48743 309 490562 0.4999
243849 5 418760 309 419069 0.5001
244044 5 18799 310 49108 0.5005

ave i

48754

BEST AVAILABLE COPY
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SCT/SHIFT 54 =2
S O/ 233 |zso | 23/
CyDATE Fo3

SCT/SHIFT ,

147

27

A5 Of
LSATE/

| 57-92

CT/SHIFT
£ uly qué;

K97

/783

<33

DATE

5573

37

SCT/SHIFT

bnts A/

DATE

5595

SCT/SHIFT

B AlE

DATE

55-//19 —ﬁfg

'E: Np (®'Np)
Pu (¥pu)
Am (*Am)
Cm (™cm)

BEST AVAILABLE COPY

at ch 150
at ch 229
at ch 300
at ch 368

+/- 10 (3.2
+/- 10 (3.2
+/= 10 (3.2
+/- 10 (3.2

ch
ch
ch
ch

JUPITER II
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LI I B ]

i e )
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WHC-SD-WM-DP-045
REV 1

4% §99% Rl

Senal No Sampie Point " - Dare Time 13sued FPrionty |
3 5336.-4822] SHIFT STD°S 4- 1-83 0:55 28 |
Determination Merthod,Standarg Amsyit Unes Charge Code Reruns ‘
Ami41 LA-503-158 ulCi/L STD ¢
Sample Size Customer 10
100-10-1ML 7 3P43

"SPIKE #:0%B 43 Stdoet: 2. 0PF-1E+

SPIKE VOL. 10wl

(201 b Kec 72325 |
~ACID ADJ | ‘# i
HNO3 ML / ;{ 9’ ?é :

e

M i

i 520 Q% Conkts L 94 /)
Laghiyst -1 Analyst - 2 ) Analy:l-f Angiyst -

Gt | Wy (o0 e

Hry Hrs s Hry Hi

L 4 Val/.?j

P ZE PR s

54.6800-061 (A-10-83)
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WHC-8D-WM-DP-045

REV 1
GENERAL ALPHA ENERGY ANALYSIS
Rev. 1.10
DATA REDUCTION REPORT M
SAMPLE ' 5.5
5-5336-4822 ?Z/ ~2%
File ID: SD8996.SPC
Counted on: 4/22/93 @ 6: 0
Detector/Geometry number: 8/ 1
Count time: 30000. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1055.4 1113.6 297.078 297.078 40.000 39.448 20.000 2.178
2 780.5 880.0 254.717 254.717 32.000 1e.151 16.000 1.342
3 19.8 20.3 27.325 27.325 16.000 2.965 8.000 9.693
. PEAK RESULTS
Peak AEA Peak Centroid - Count - ’ Aétivity'
ID Isotope Fract. Exp. Obs. Diff. FWHM Rate c/m d/m uCi/ea
1 Th228 0.6550 5.430 5.456 -0.026 0.19 90.39 691.51 0.311E-03
Am241 5.480 5.456 0.024 0.235E-03
2 Am243 0.3438 5,234 5.257 -0.023 0.08 47.44 2342.54 0.106E-02
3 U238 0.0012 4.200 4.188 0.012 0.01 0.17 1.18 0.530E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.059 + (0.0047)*Channel
Energy range (MeV): 4.059 TO 6.466
Efficiency = 0.1841 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 65887.0 100.000
Smoothed 65887.0 100.000
Composite fit 68997.0 104.720
Residuals -3110.0 -4.720

Analyzed bhy:
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SPECTRUM 508936.SPC

1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 5399.5
. WHC-SD-WM-DP.045
3. REV 1
1
1
1
1
1
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Raw Data Dump for AEA Spectrum:

.
0.

2.
6.

1.
9.

0. 0.
0. 0.
14. 21, 26.
12. 16. 10.
0. 1.
13. 13.
6. 13. 12.
14. 14. 12.
9, 4.
29. 18.
13. 19. 18.
28. 34. 32.
46, 41. 33,
55. 46. 55.
65. 67. 55.
75. 95. 95,
77. 92, 84.
117.  132. 130.
182. 166. 187.
197. 239.  228.
' 298. 283. 288.
352. 380. 366.
433. 437. 454,
542, 523. 552.
637. 2.7~"620.
683. B ¥3688.
597. 585. 544.
416. 397. 406.
444 A~ 511, 471,
4\ 482, 551,
520. 528. 501.
199. 149. 120.
7. 7.
0. 0.
0. 1.
1. 1.
1. 0.
2. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

QOO0 OMNOO—HODOODOOMNHOOWL

0.
0.
19.

CQOO0OO0OO0OO0O0OODO0OOOOO it
s s+ w4 % s 4 s 8 a4 s & & % & *

SP:5D8996.SPC

QOO0 QOOCOOOODOO—HLWO

WHC-SD-WM-DP-045
REV 1

OO0 O0O0OO0O—OODOOO—MNI-O

COCOO0OOMNOOOCOODOOOOMRMWH A&
« s s 4 5 & % & 0w s+ & 4 e « s & » ®

W N el g
- SN T, e
N oY~ L~ W

P

o)
OO~ OO0 0OOMNOROOW
e e & 8 s e 4+ & & » & 4 a2 4 & s+ & 2 =

108.

494,
622.
636.
634.
384.
396.
533.
470.
302.
30.

COOOOQOOOOOO0 O K I— 1w {O
e b a2 4 m s s % w s e " w e e

0.
10.
24.

13.
12.

17.
26,
17.
40.
46.
60.
68.
116.
119.
192.
204,
275.
367.
436.
519.
571.
704,
627.
357.
425.
555.
515.
254.

™~
QO ~OMNOOCO " QOO —HMNMNOO,



WHG-SD-WM-DP-O45

“REV 1

g 993 -
T | Sersai No. : . Sfmpb Poit - -‘_ Data Time lssued Prionty
E 86807.~4822} H&RWC : ~ 4~12-93 | 13: 2 18
':: * 1 Delerminanion Methad/Slandad . Y Résull Unus ] Charge Cods Raruns
Am241 LA-5038-158 | uCi/K9g VOGEL 0

Sampile Size

100-10-50

i

Customar 1D

0086WQL

SPIKE VOL.

/k

o o/f; ﬁ ﬁ
1 aln-l Analyst -Hﬂ ” /) E]

Ay AW e
el N e

Rematks, Calcuations. Assuls’

u
SPIKE #:58B43 =

ACID ADJ { igM///Uo

22% (6gs sI(20 r-c) (rews)

51613 To Som/

T¢06Y (12tures)

[

_2Hnro Gl
M
g ain%ra-

Angiyst - 4

¥2/.93

Hry Hrs

Anatyst - & A

—lf ve

Time Compieied

Lab Unn Mgr

423192 |_Lf

M&JZ

.
umul% 0.8

= 245! |

£o"éd 7— 4%(,2

-

g
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WHC-SD-WM-DP-045 Y-22-43
REV 1
GENERAL ALPHA ENERGY ANALYSIS
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
E8607-4822 H&RWC/AM
File ID: SD2893.SPC

Counted on: 4/21/93 022: 0
Detector/Geometry number: 2/ 1
Count time: ~ 30000, Sec

PEAK ANALYSIS

e Peak Peak height Peak center FWHM Tau
I 1D Initial Final Initial Final Initial Final [Initial Final
1 5.5 4.9 481.921 481.921 20,000 11.953 10.000 3.404

2 17.6 13.5 355.408 355.408 28.000 45.593 14.000 3.404
3 1365.8 1374.2 300.730 300.730 28.000 21.487 14.000 5.168
4 1834.5 1875.4 254.544 254.544 28.000 18.65@1 14.000 4.492
5 8.2 .8 155.934 155.934 20.000 42.072 10.000 4.080
6 3.0 .0 98.067 98.067 16.000 41.173 8.000 4.109

PEAK RESULTS

RS R |

Peak AEA Peak Centroid Count Activity
ID Isotope Fract. Exp. Obs. Diff. FWHM Rate ¢/m d/m uUCi/ea
1 0.0012 6.309 0.05 0.11 0.51 0.228E-06
2 Ra2z4 0.0097 5.680 5.727 -0.047 0.21 0.90 4.31 0.194E-05

Pu236 5.756 5.727 0.029 0.186E-05
3 Am241 0.4253 5.480 5.475 0.005 0.10 39.45 188.90 0.851E-04

Pu238 5.499 5.475 0.024 0.111E-03
4 Am243 0.5582 5.234 5.263 -0.029 0.09 51.78 2118.65 0.954E-03
5  Np237 0.0045 4.781 4.809 -0.028 0.19 0.42 2.18 0.982E-08
6 0.0011 4.543 0.19 0.10 0.45 0.201E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.092 + (0.0046}*Channel
Energy range (MeV):.  4.092 70 6.447
Efficiency = 0.2222 CPM/DPM

TOTAL COUN: DATA:

[tem Total % Recovery
Raw spectrum 46231.0 100.000
Smoothed 46231.0 100.000
Composite fit 46386.1 100.335
Residuals -155.1 -0.3386

Analyzed by:

VR
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SPECTRUM SD2893.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 7333.4

WHC-8SD-WM-DP-045
REV 1

;oo ITnnoOhOOGOOoTOhoTO

L

------------------------------------------------

145



Pk i e

WHC-SD-WM-DP-045
REV 1

Raw Data Dump for AEA Spectrum: SP:SD2893.S5PC

1 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
11 0. 1. 4. 0. 2. 2. 0. 0. 1. 0.
21 2. 0. 1. 1. 0. 2. 1. 2. 1. 2..
31 1. 1. 1. 0. 0. 2. 0. 1. 0. 1.
a1 2. 1. 0. 1. 4, 0. 2. . 0. 3. 5.
51 1. 2. 1. 1. 2. 0. 1. 1. 4. 2.
61 0. 3. 0. 1. 1. 3. 1. 1. 0. 1.

0. 2. 1. 2. 1. 1. 2. 2. 1. 1.

0. 0. 1. 0. 1. 5. 0. 3. 3. 3.

1. 3. 3. 1. 1. 0. 5. 4, 3. 1.

1. 3. 0. 1. 2. 1. 2. 1. 1. 2.

Z. 2. 4. 2. 3. 3. 0. 1. 4, 3.

4. 1. 0. 1. 0. 1. 2. 2. 5. 3.

1. 8. 4, 6. 2. 4. 1. 1. 1. 2.

5. 4, 5. 1. 4, 6. 6. 8, 4, 2.

6. 8. 10. 4. 5. 8, 9. 5. 5. 5.

3. 5. 7. 5. 3. 5. 3. 6. 6. 11.

8. 8. 3. 10. 3. 9, 4, 8. 14, 5.

I1. 16. 13. 17. 11. 13. 16. 15, 17. 24,

23. 24. 19, 21. 32. 23. 33. 30. 3e. 26.

28. 37. 39. 51. 43. 46. 46, 60. 58. 66.

49, a8, £8. 75. 84. 87. 94, 95, 118. 114,

117. 121. 137. 181. 201, 181. 198. 202. 217. 247 .

298. 257. 337. 302. 343. 367. 455, 436. 450. 564.

540, 587. 667. 702. 738. 791. 866. 863. 935. 970,

944, 1055. 997. 1064, 1017, 956. 892. 834. 750. 686.

261 617. 484 . 400. 390. 341 253. 248 204, 214, 196,

271 168. 149, 136. 145, 173 173. 168. 206. 224, 206,

281 209. 260. 271. 315, 316 344, 373. 416. 415. 472.

291 526. 585. 601. 610. 665 660. 682. 778. 758. 744 .

301 721. 679. 681. 601. 531. 507. 394. 420, 312. 250.

311 229. 197. 141. 126. 92. 61. 34. 32. 29. 20.

321 11. 13. 3. 8. 7. Z. 3. 2. 3. 0.

331 i. 2. 3. 1. 3. 1, 5. 5. 1. 8.

341 3. 6. 7. 9. 4, 2. 9. 7. 6. 9.

351 8. 12. 7. 7. 10. 12. 10. 5. 11. 1.

361 5. 6. Z. 10, 4. 9. 2. 2. 2. Z.

371 2. 3. Z. 1. 1. 1. 1. 0. 0. 0.

381 2. 0. 0. 0. 0. 0. 0. ¢. 0. 0.

391 0. 0. 0. 0. 0. c. 1. 0. 1. 1.

401 1. 1. 0. 2. 0. 2. 1. 0. 0. 1.

a1l 2. 0. 1. 1. 0. 0. 0. 0 1. 1.

421 0. 0. 0. 0. 0. 3. 1. 3. 0. 1.

431 0. 3. 1. 2. 1. 1. 0. 0. 1. 0.

441 0. 0. 1. 0. 0. 1. 0. 0. 0. 0.

451 0. 0. 1. 0. 0. 0. 0. 1. 1. 0.

461 0. 0. 0. Q0. 2. 0. z. 1. 0. 0.

arn 1. 2. 2. 2. 2. 1. 0. 5. 4. 3.

481 2. 4, 3. 3. 1. 1. 2. 1. 0. 2.

491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0. 147



WHC-SD-WM-DP-045

REV 1
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 1.10
DATA REDUCTION REPORT M
SAMPLE -5.5
$-5336-4822 ?4/ -2
File ID: SD8996.SPC
Counted on: 4/22/93 @ 6: 0
Detector/Geometry number: 8/ 1
Count time: 30000. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
1D Initial Final Initial Final Initial Final Initial Final
1 1055.4 1113.6 297.078 297.078 40.000 39.448 20.000 2.178
2 780.5 880.0 254.717 254.717 32.000 16.151 16.000 1.342
3 19.8 20.3 27.325 27.325 16.000 2.965 8.000 9.693
PEAK RESULTS
Peak AEA Peak Centroid Count : Activity
I0 Isotope Fract. Exp. Obs. Diff. FWHM Rate c¢/m d/m uCi/ea -
I Th228 0.6550 5.430 5.456 -0.026 0.19 90.39 691.51 0.311£-03
Am241 5.480 5.456 0.024 0.235E-03
2 Am243 0.3438 5.234 5.257 -0.023 0.08 47.44  2342.54 0.106E-02
3 U 238 0.0012 4.200 4.188 0.012 0.0l .17 1.18 0.530E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.059 + (0.0047)*Channel
Energy range (MeV): 4.059 TO 6.466
Efficiency = 0.1841 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 65887.0 100.000
Smoothed 65887.0 100.000
Composite fit 68997.0 104,720
Residuals -3110.0 -4.720

Analyzed by:
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SPECTRUM SD8996.SPC

1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC
WHC-SD-WM-DP-045
REV 1
................... Lo 2 e
...................... Lo 2
......................... Lo 2 i e
............................. L2 e
............................... 2l e
....... A (R
.......................................... 1
............................................... 1
..................................................... 1
.................................................... 1
et st ey 1....

5399.5
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Raw Data Dump for AEA Spectrum:
0.
0.
19.

361
371
381
39]
301
111
il
131
141
351
361
371

sl

0. 0. 0.
0. 0. 0.
14. 21. 26.
12. 16. 10.
0. 1. 2.
13. 13. 6.
6. 13. 12.
14. 14. 12.
9. 4. 1.
29. 18. 9.
13. 19. 18.
28. 34. 32.
46, 41. 33.
55. 46. 55.
65. 67. 55.
75. 95, 95,
77. 92. 84.
117.  132.  130.
182. 166. 187.
. 197. 239, 228.
298. 283. 288.
352.  380. 366.
433.  437.  454.
542. 523. 552,
637. 2. +"620.
683. Cﬁéﬁ)ﬂ*ﬁss&.
597. 585. 544,
416, 397. 406,
444 4 511,  471.
4) 482, 551,
520. 528. 501.
199. 149.  120.
7. 7. 5.
0. 0. 0.
0. 1. 0.
1. 1. 1.
1. 0. 2.
2. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 1.
0. 0. 0.
0. 0. 0.
1. 0. 2.
0. g. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0.

OOOODOQOOOOODO&'—'*—'H

SP:5D8996.SPC

ODOOOOOOODOOOD—‘!—'MOD—‘

WHC-SD-WM-DP-045

ODDOOO'—'OOODOO'—‘NHDH
L T i

REV 1

42.

OOOONOOOQOOOONM&—'AO

OOOD'—‘QDOOOOOONO'—'OO
L T T

DOOC’OOQOOODDOHHI—H—-Q
L N A

Ny
OOHONOOODOODHHNNOQO\‘
A L P - D e
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WHC-SD-WM-DP-045
REV 1

DECA Y conn'

WEW STD vaLbE:

COUNTS CNT TIME oM COINC CORR conrn C/M GEOM
243204 5 48631 307 418938 0.4987
243813 5 48773 309 49082 0.5002
244771 5 18944 311 49256 0.5020
243758 5 48742 309 49050 0.4999
243766 5 48743 309 419052 0.1999
243637 5 18717 309 48026 0.4996
243514 5 48633 308 49001 0.49394
21432765 5 48743 309 49052 0.4999
243849 5 418760 309 480069 G.5001
244044 5 48799 310 49108 0.5005

70 TR'MLS AVG

0.4987 18754

BEST AVAILABLE COPY
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WHC-SD-WM-DP-045
RE

Vi

NEW STD VALUE

TODAY'S |
‘DECAY CORR'N:

MIN =

04977

48735

| COUNTS  CNT TIME C/M  COINC CORR CORRC/M  GEOM
242703 5 48531 306 48837  0.4977
243638 5 48718 309 49026  0.4996
243386 5 48667 308 48975  0.4991
243764 5 48743 309 49052  0.4399
244275 5 48845 310 49155  0.5009
244108 5 48812 310 49121 0.5006
244275 5 48845 310 49155  0.5009
243645 5 48719 309 49028  0.4996
243015 5 48593 307 48900  0.4983
244057 5 48801 310 49111 0.5005
243516 5 48693 308 49001  0.4994
243510 5 48692 308 49000  0.4994
243627 5 48715 309 49024  0.4996
243690 5 48728 309 49037  0.4997
243901 5 48770 309 49079  0.5002
244466 5 48883 311 49194  0.5013
. FORT.L 16 TRIALS . T CAVEG
 MAX: L 0.5013 SERCORN

BEST AVAILABLE COPY
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WHC-SD-WM-DP-045
REV 1

SCT/SHIFT wo | &1 1149 157 Py USY /g9 1St | IST ) © ’bk/ﬁe.mu-«‘w
o JEE Lew |0 229 1219 22% 3x 227 1237 {ag3 1~/ /

DATE am | /76 30 |30/ [300 3oy 1390 503 ZO?/(C/ /
: Z1
SCT/SHIFT v {7/ Ve L4y |48 1152 [/ 1759 IS /
Oy /80 | ea 0 B39 226 227 231 225 laz0 1233 / /
DATE am | /36 302 1297 koo 303 1297 [202 |307 /] /|

SCT/SHIFT we |PL biso /s MY |i52 7 LS /53 / /
D [6¢ w0 1229 faze 809 R3) 222 230 53 / /
DATE am | /3, BoZ 5ok 70( ({3037 307 327 / '/

SCT/SHIFT vo | JA 1249 1yy9 14T )54 Y45 115/ 1is3 ’

D /8¢ |ea |10 12291227238 232 1226 R20 234 /.
e an | /36 |70/ 1299 [30] |304 A9F |703 [Zof /

G4-20-93  |on gt 1370 (306 1369 324 [366 |370 371 | & £

scrysuter | np | &2 |juq ise 149 )5 |15 Hisa |5 / i

Dy JBCG leuilio |229 |228 [229 [230 |20 | 232 1235 A
DATE am |136 [Ton 1289 |30 [Tox 301 1804 (709 ’ //,,--"

1—{--7\7.—‘1‘3 em | 160 {370 366 [370 {369 1%3€Y |37 [3IA

SCT/SHIFT wo | A L1yb |50 {)¢6 15L |46 15/ 11SY

M /BE |eal)1o 826 B2y Pr7 230 |A1S 320 123y v
DATE am | 137 299 (304 12599 |32 (297 2L |30d / /

o - 2
4-23-93 [on /6 [366 1367 1367 1370 [36¢ 1270 1371 [ £ £

NOTE: Np (®'Np) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 (3.1, 1.1 - 1.4)

Pu (*pu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/=- 10 (3.1, 1.1 - 1.4}

Am (*'Am) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 (3.1, 1.1 - 1.4)

¢m (**Cm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 (3.1, 1.1 - 1.4}

BEST AVAILABLE COr 153



i
R Pt M — SR
- S: wT 1 Sampie, Point t R 1 U Time ! Z Plslv H
g as o1l Ha -12-93 |13: .
E 8607 . —380 L a}g&%—b{‘.& Aesuit Units 4' 12 9 Charge Code Raruns i g
(minaton Meaihod/ Slanaar I
/00 228-101 | uCi/¥o VOGEL 13
Sr89/90 LA-223- 4 Custamer 1D : %
Sampie Sue et 10D . OOSBWQL : E' -
100 g Z
Aemarks, Calculations, Results’ é g:.l
SEP DATE= ¢-3-3°73 , 8
SEP TIME~ o950 . ’ : 2
?'63,”“6%' = bo S e ,.é/ _ §
s0.32% g |
< i - Analyst - J Analyst - 4 Anaryst - 5
: ;T-'""
;"‘;W) % ., s rirs Hrs
SA4-93 |
Cate - | Time Compieind Lab Unil Mgr
q‘gq- 75 54 061 (A-10-83}4
| 237 /33 - pE
: D £
B fo_ o 2 S0 7 ~3801 " /’;’ -
: ;’__3_3__.5_{ S Caleulation by VR on 04-24-1993 at 18:40:58 F
SO Det #11 1 -inch wount Sr eff : 4899 Y off : 5459

Sample size : .1 of Dilution : 10 Hethod : {
Hount 01 Decay tine = 8.3 prg
20379

mmeesmmemmme = 0.0 = 677028402 uCi/L strontiwa
10

Bount # 2 Decay tine = 8.33 hrs
23588

seemmmmmmmems - W0 = 7.82081402 oCi/L strontium
10
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WHC-SD-WM-DP-045
REV 1

ﬂo{ﬂwﬁ/ s / yMJ o)

Seral No Sample Poinl Date Time {asued Priortty

S 5336.-9374| SHIFT STD’S 4~ 1-93 0:55 23

Oeterminancn Method: Standard Resull Units Charge Code Reruns

Sr90 LA-223-101 uCi/L STD 0
° Sampie Size Customer iD

50 MF#4 MT100

L ) Remarks, Calculations. Results: .
S374 BE25-2

sTD# S7165 |-\ RESULT 2.4150™
STD VAL 2.42+Y %REC 44.%0

:QL()U’Q« = Sept Tme, 0050 Inte 4)413

A

Analysl 1 Analyst - 3 i Analyst - 4 Analyst - §
%fm
J Hrs ‘H’: Hrs Hrs Hrs
¥-249 7] fi L)
Date Time Compieted Lap Umi Mgr W
yas-73 |4 42

54-8800-061 (R-1Q-40)
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Ea 00

H

WHC.SD-WM-DP-045

REV 1
[l 7" of-24.93 e /6 35 a7 T75
DF.
/e =
376 D5~ M 1o
o St Caleulation by R on 04-24-1993 at 18:35:37

Det $11 1 -imch woumt Or eff : 4899 ¥ off : 5469
Sample size : .1 ol Dilution : 20 Hethod : {
Hount # 1 Decay time = 3.75 brs
153729
cmmmmmeeees = 200 = 23390404 ofi/L strontim
10
Hount # 2 Qecay tine = $.75 lrs
376398

e - 0 = 248700404 w01/l strontiua
it
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WHC-SD-WM-DP-045

REV 1
OE/14/89 Det 11 Sry-90 ratiocs
1" SrY-90 EFF 1" Sv-30 EFF 1" Y¥Y-90 EFF
0.5213 O, 4899 0. 5469
" Sr¥Y-90 EFF a&" Sr--20 EFF =" ¥Y-90 EFF
0. 4181 G, 3913 0. 4443
Esr = .4839/.3219 = 0.33z87 , 1° RATIOS GENERATED USING
FROCEDURE LLA-3S08--005,
Ey = .54639/.5213 = 1.0479 , 1"
DATA IN AR NOTERQOK
RHQO-QA--NEB-47, VOL 4:
Esr = .3319/.4181 = ~ Q.29275 , &* FOGES 31-36.
Ey = .4443/.4181 = i.0627 , 2"
PP
”/l? 1

BEST AVAILABLE COPY

157



!
It

ARG T [

R @“j’,

WHC-SD-WM-DP-045
REV 1

K-AREA BASINS

CUSTOMER ID NUMBER 0069WQL

158



THIS PAGE INTENTIONALLY
~ LEFT BLANK



REV 1

/ WHC-SD-WM-DP-045

e S

i

} Senal No : . Sample Pomnt Date Time Issued Prionty
E 8608.-4461] H&RWC 4-12-83 | 12:568 25
Determinanion MelhodsStandard Resull Units Charge Code Reruns
U-SCIL LA-925-107 G/G PC41G 0
Sampie Size Customer 1D

Remarks, Calculahions, Resulls’
gk 20/t0/ = ms/éa;

50 (6 25k Di)(7020) (1243

=,

2 49700 9Y,
?ﬁ?ﬂwL =

G OF SAMPLE &%/ #2. /56 n/ 74 0069WQL
Eéja— /0~ 50 Wzy
e

. 50
. 5O

.fb#xﬂfJQ%éyib

—PT
Analyst -2

Analyst - 3 Analys| - 4

Analyst - &

Hrs Hrs Hrs

7

His

-~

Time Compleled Lap Unit Mgr o [

ek

/50 /S

™ M-uoo-al 1R-10-83) -
Senat No Sample Poin Date Tima ssuea Pnonty
E 8808.-1C01] H&RWC 4-12-93 | 12:56 |28
Determination Method: Standard Resuit Unis Charge Code Reruns
APPR/CTR LA-51G~151 NGNE Bi241G V)
Sampie Size Customer 1D
2 VOBIWAL
Aemarks. Calculatigns, Assulls
Zample or 'lank ID%
Color and Est Volv
,lin 3.1 ty? y ez /
“olids y/n .
Phases? /e 3 737[‘/ w‘t
OTR or CPM 7
DI
HUSH
Anatysl - ¥ Analysl - 2 Anaiys) - 3 Analyst - 4 Analyst - §
ey Hrs s Hry Hrs
Dale Time Compieted Lab UW
Q/,é/ ¢ -
54.6800-061 L1080y
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WHC-SD-WM-DP-045
REV 1

Sy

i'";_
i Serial No. Sample Point Oate "Time Isaued Prionty
5 5340.-28267} SEIFT £TD°S 4- 1-83 0:57 25
Determination Method/Standard Resuir Units Charge Code Raruns
i LA-9Z5-108 G/L ey o
Sampie Size Customar 1D
1U0-10-150
Ramarks, Calculations, Resuits: .
2287  UFLC - '
STo= FEEL ZT/'?";;’” /6
.HT:' '} '.u-?‘ ‘j/ '8 I E j 4
? ‘ s . 5 = -77 4 9/7
SPINE J,v ?0,5;55’ c
Y A SN ‘ /OC'/; ‘3 >t’
26 (6.25x00 )0 N ere) < 8udwe "
44%/%4; Z(w) -
ﬁf{m -2 Analyst - 3 Anatyst - 4 Analyst - 5
My Hrs Hrs Hrs
Oate Time Completed Lab Unit
&- 923 L1r300 g% Ut A2

54-6808-081 (A-10-83}
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ol 7 s WHC-SD-WM-DP-045
REV 1 |

E _ Y95
Serial No. : Sample Paint Date Time issuad Priority |
E 8501.-2182} ENV STD . - } 4- B8-93 | 18:30 25
Catermination Method/Standard Resuil Units Charge Code Reruna
GEA-LIQ LA-548-121 uCi/L R4B5C 0
Sampie Size . Customer 1D ‘ L v
o0 T HERTT 193]

Remarks, Calculations, Resulls: . < O

& < = >
R oy
EBp B34 / 5489, 2 2¢ qg}-{é‘?o

Anatyspf 1 & w’ ?Amlyst-:l Anatyst - 4 Anatyai - §
7

Hrs Hrs Hrs . Hrs Hrs
¥24.93|.
Cate Time GCompisted Lab Unit Mgr

$4-5800-08 ¥ (R -10-83) i
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£

CANRERRA SFECTRAM-F V2,06 SUOFTWARE

TH-APR-9322116144 WHC-SD-WM-DP-045
REV 1

A N ALY IS FARRAMETERS

r_n

MCA UNIT MUMBER: 1 7 RIOC INIT NUMBER:! 1.0
RETECTOR NUMBRER? 4 £ GEGHMETEY MUMBER: 81
SPECTRUM SIZE: 40F48 UHANNELS -

ORIOER (F SMOUTHING FUNMCTIONG il

NUMEBER OF BACKGROQUNN CHANNELS: 4 i EdSUH SIUE OF PEaAR
PEAK CUNFIOQENCE FACUTDR: 8%,0%

IDENTIFICATION ENERGY WINDOW: +- 1,30 KfV

ERAOE QUOTATION: 1.%& 3I6MA UNCERTALHTY

EMUIRGNMENTAL EBACKHERGUND SUBTRACTED
LLE CALCULATION FPERFURMED

MEAMSURED ENERGY DIFFEREMCES LYZTED
MULTIFLET ANALYSIS PERFORMED

SFECTRAL TATA READ TIRECTLY FROM HULTICHARNREL AMASLYIER AND:
AMALY IS0 BYS LR

- . - - - - — - I - o ——— 1Y
TAMPLE DEZCRIFPTIOMT E2T0 T1A2 EMVS3TH,
CEOMETRY LDESCTRIFTION: NTtTA NN T S
- B — i AR ar - AL R e 4t ae e mem s s
SAWFLE SIZE:  5,00008-01 LI S OCONUERS (08 FRCTIRT i 0000880
STANGARD ZIZEY L.0000E+00 <4
AMALYSIZ LIBRARY FILE: AMLAOO
SOLLERT BTARTHED OM leR= R =23 AT 10201
COLLEDST LINE TTHE: TU0G. HECANLGS
rEiT TR L7010 FEnueb:
HEan TIME I ¢ B
SETAYID TG Gy OAYS- SN HIJIR D SEFJRE TR BTARY OF DL LEDT
ENESGY CALIBSATVINM FERFORMRID Zi-9ar-773
EFFICIZNCY CS/LIBRATVION FRREFURMED L=AF=e-53
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ZA-AFR~$322

3]
e
—_
[
e

PK CENTROID
CHAMNEL
1 96 .48
2 1322.77
2
3 2345.24
4 2463.32
T 290,13
SR
ERROR QUOTATION

2 -

BACKGROUND SUBTRACTION FERFORMED USING Fil ¥
FACKGROUND DESCRIFTION:
COLLECY

EACKGROLUING
BACKGROUND LIVE

ENVIRONMENTAL

N

ENERGY
KEY

48,31
Gdl.s 40
4461 .44

1372.78
1331.98
146034
143087

I H#T 1.748 3
4K CONFIRENCE LEVEL &7 83,04

TIHES

BTARTEQ

FE A K R
FUHM BACKOND
KEW COUMTS

1.00 1233,
1429 1475,
1,84 14653,
1.738 224,
L.3é 144 .

MA

BACKGROUND FPEAK

BIKG
1IN
30000¢.

dA=-J =72

SFCOMDE

T

Y3 1 5

NET &REA  ERROR
COUMTS p
P30 it1.7
22510, i
159, .8
34246, 1.2
25155, 1.2
BO6, 8.0
785, 1.7
RKOO L4
143100100

REV 1

WHC-8D-WM-DP-045

MUCLIDES

BEST AVAILABLE COPY
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24-AFR=-F322:110%44

SAMFLE! EB83IQ1-11462
InTa COLLECTED
BECAYEL TG

'::'f

-

[a

A I 0N

NUCLIDE

MEASURED
"4.28E-04
4, 28E-04
14, I7E-04
TL31E-00
s 3S5E-0G4
r4SE=i4

v 3EE=04
+ 3GE-G3
TEE-OZ
+G3E-0T
LASE-QN

+ SéE_(]q

Fo B3 N) @ Oe b et b Q0 G )

E-7
. g e o vme
L~2iG7 LT 40 E-00
. - —~am
I-21e e lo=r4d
I-214 TiL.F1E-O2
I=-2199 o1 w04
1-213% 3 E-04
T-2i4ac ) Ewird
G—10% e X
R 14 -4
ey = -
i3 ZaE=
JE-14 [N Y NG B ST o 00
JEFRE LS4 A 2EE-DS
-3 1L.0FE-TR
Sa=Iv 1AL 2NE=2T
e = e e
=33 1.522-04
A .= - s s
(R L1y R S
CR-T1
iiz—=15%
I-i33
137
. ot
1as
-
e
HE)
1TAN
T

eIl
P

. .
LT e A

N
'

-
2

uc

C31E-04a

ENV/STH
ON 24-nAFPR-93
DAYS s

AT
. 000G

L T 0nE

ERROR

LLn-la.
L,
LLD<4, 57
LLD~7.

ACTTIVTTY CONCENTRATION

3
-

2E320318

HOURS

ANA LY

Ii
RECAY

CORRECTE

PRE-04
258-04
TE~0R
SIE=-GN
«3OE-04
s";éE_':""{
P 31E=4 4
$3LE-C4
SOR =05
LFRE-OG
‘l
v O

'3

c PHE
1

=

»

LLDT  3iE-04
LLD- 1, 73iE-09
LML TIE-04
LLEBNS . 37E-09
2,072 -04
L LDAE-G3
LI
.4

L
e
ran
T
Z -
=anm
-
=
o -

i 1
-
Tl =
—mas ap-
A= m e
LT
-
- .
— r =+
STTAN
- e Ry

REFORE

g
v

ulis LI

WHC-8D-WM-DP-045

REV 1

FHE START OF T

cuLlen

S I & R EFORT
ENERGY TOMFMARISO

(RS

EAFETT

s

ERROR

R E

11,07
Fit. 10
R R Ty
4330-:‘:‘

477

m= -
dT I >-
74,87 !
&

?’13\3/’

4393'.":’ O
12%3.0449 )
311,10 '
3 » 24 '
DR L

[ * e

183,87 —
=

s (=4

[ s B R

159,23 <
377,737 |
s e —
oav.7Th <i
TEITLWET :>
imm =
YT L0 <
STV i)

180,28 F—
-

1744 .01 UJ
A2 .03 I’l
P33T m
AT AT
T AT 8.4
LITT
Fde . T4
PR
iz ra
Ai0 7T

. R LT TS -

-

o RAE- S-S LT

TR s

130e ol

cem -

G -
o

PR
=Tz
Taa
LY O
32T 164
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1230 =1
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VE-138 LLD<S.37E-04 ' LLD<4.37E-34

A8 .91
T-382 N4, 195-035 LR 4.198=00 i8493.00
=71 LLDO<Z2,70E~-Q2 LLDCZ, 7800 1254.70
T—91H LLD<8.90E-00 LLD<8+F0E~01 33Ts00
ZN—-4&1; L2 0565 -04 LN 0GR -04 1115.%0
IR-93 LLL1 . 70E-04 LLDCSL . 70F=04 TOB .73
LR-F7 LLDZB.FIE~-OT LLOSE +F1E~-00 FA43.+33
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UM UaLTE

WHGE:6D-WM-DP-045
(ol fs == UYepsion 2,08 AREV 1

=% LUUNTING ROOMm WESTIAWHOUSE Mk GR

EFF
UMITT WUMBER (23t 4
Fieg UHIT NUMBER (L.037 1
DETECTIR HUAKER < 1231 4
O MEMURY REGIUM CFLLL)

A lE SPECTRUM LCOLLECTELR! il-wou-v2
TIRE COLLELYT STapRTEDN: 09100 BEST AVAlLABLE COPY
RuE TRY MUMBER ( 12:i 81
BEOME TR DESCRIPTIONT S30AL L10
AUTTVITY UMITE ¢ wli)
SRULER ENERGTT 185,853
RAOTEION S0RURCE ENIHYT OFTIONS!
PYFE o CARKLAGE FETURN FUR MsHURL EMTEYT -
(TRE AN IRTEGER (0~999) TO USe A SOURLE LIFRAk Y
iTFE A PLUS S16H BEFORE THE 18TEBER {+4 = #324.
YOOCREATE & SOURCE LIBRARY VURLMG MaRUaL EifTE:
e UM Ao
AEEAT-a SO0RML LI
P)TDY WANT TO EnTER abld EFFICLEHCT FOIMIS ManuaLLy - fs: D
GLREMSIONAL UHLITS OF S1ANDANDL Eda
Size OF STANDARL IN €4 3 1.0
HUREER OF FOLATES e
SUTLIALEY IN MICHUCUREIE:S L7ES HUIY i

HEAR 1
ERERGT 97,5
ACTIWIT Y 3,131
ACTIVITY UNeE SIGHA! R R LI AR O] SR
Hel b-LiFED bioe
DECAHY TIME § 0,000000E~01 pilnis
TImeE OF SULKCE UalLBEm DU
DECHY TIWE: 4,08 900kRt00 M1
EFFICIERCY =  1.1214528-~02 (+- 1,3gdiils

FEAK o
ENERGY: BH. 0a
ACTIVITY:  1.783000E+0]
AUTIVIYT OME S1oMa SO ) TR TR O TR
HALE-LIFE!  W462.s

PECAY TLIME  4.0d7guvb+os
EFFYCIEHCY = A, &25203E-0% (4- 3 o

FEAR 5
EMERGY 122 0L
ACTIVITTS  1.8%/00GE+LE
ACTIVITY ONE SIGHAD 0, 000003E=-01
HALF-LIFE: L271.8
DECAY TIME ( 4. 0B7FEGOE+OS MINS,):

EFFICIENCY = /L 0%¥1BZFE-G2 14— §,2004g7E-da)

P AR 4 167
EMERGY S 185,
AUTIVETY
ALTIVLYY ONE S1GH# T NG E TR
HAL F={ YFE?
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WHC-SD-WM-DP-045
REV 1

R -

gookteD o mlE

fhe T, aTOER

HHLF— ......

SETIVLT
AUTLIVLY
HilLF -1 IFE
BECHT TIN

CIEMDY < 2.8

iz
m -

Bl s, v
FMERGY
Ao TLMIT s
T ETY
HALF-LIFE?S
DEL AT TIME ¢

EEFICIEMDY = 2,0688

FEAK 10
EMERSY S
AUTIVIL (S
ALTINLIT

HALF - L IFE

DECHY

FEy .. 11
EMERE]
ACTLIUET Y
ACTIVITY UN
HAaLF-LIFE!
DECAY TIHE

EFFICIENCY = 1,57432

FEAR e

-0

== I

Critk,

P

TIME ¢
SEEILTIEMCY = 1.,70225

{ 4,0R7800E4LQ0

FL1030
A, ORTRCOEHOT

#WIMS 3t

(= 9,21 IEADE-0T)

FLm
o L

1, 71100085073
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D10e, 41

A, 087ACOELLT M
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E SIGHAM! 0,000000E-01

MIMSG .}

IQIE-0L (4= 5, 7ITARGE-0G)
10
IOOQELLT

D.angensE—ny

- DL EERIREESOOVLE

Ml E N

>
Q.
O
&)
Ly
~J
Q
<
=
NS
<<
CI/T)
Ly
@

168



EFFICIENCY =  1,047U90E-02 (4~ B,695036E-05)
SYSTEM EFFICIENCY COEFFICIENTS, FART 2
LOGEFF) = 9.,202042E401 - 6.132777E+401%¥L0G(E) + 1.500303E4+01%LOG(E) ~2
- 1,4634262E+00¥LOG(EY~3 + &,608717E-02%L0G(E) "4

WHC-8D-WM-DP-045
REV 1
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CANBERRA SFECTRAN-F ¥2.056 SOFTWARE WHC-SD-WM-DP-045
REV 1
222-5 COUNTING RDOM WESTINGHOUSE HANFORD 16~AFR-93 11130134

ANALY SIS FaRrRAMETERS

MCaA UMIT MUMEER: 2 / A0C UMNIT MUMBER: 2.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 42
SFECTRUM SIZE: 4095 CHANMELS

ORODER DF SHOOTHING FUNCTIOM: I

MUMBEER OF RACKGROUMET CHAMMELSG! 4 OM EACH ZILE OF FEAK
FEAK CONFIDENCE FATTOR: 2%,0%

IDENTIFICATION ENERGY WINDOW! +- 1.30 KEV

ERRORE QUOTATIOGN: 1.va S1GMA UNMCERTAINTY

EsVIRONMENTAL BACKGROUME SURTRaCTED
LD CALCULATION FERFORMED

MEASUREZD EMERGT LDIFFEREMCES
MULTIPLET AMaLrSlE FPERFOIRAED

LISTEL

SFECTRAL DATa READ DIRECTLY FROM RMULTICHAMMEL AMALYIER wMN13
AMALYZED BEY: ALA

SAMPLE DESCRIFTIOM: E8&08-L2173
GEOMETRY DESURIFPTION: 428478 2200 LW

SAMFPLE SIZg: 1.,0G600E4+00 EdA SOCONVERSION FACTORY 1, 0000E+20
BTaMDAaRD SLZEL LL.0000E40G EA

ANALYSTS LIBRARY FILED AMLOOO

COLLECT STARTED OMN La-ARR-YE AT 12042000

COLLECT LIVE TIi#®E: IR00, BELOMIGS
REAL TIME:? Ilwgl, BECUMDS
GESD TIME! S.70 A

DECATELDR TO D DAYSe  3,0007 HOURE BEFORE THE START CF COLLECY

-

ENERGY CALIBRATION FERFORRMED Zd4-sE-72
EFFICIEMCY ZALIBRATIONM FERFORMED 23-0CT-+1

BEST AVAILABLE COPY
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PP, 0% 1,20 1347, 21932 g

1004,50 1.5% L1287, FRis, 444
234421 117Z.01 1.84 addb, FEED . 2,9 CO-40
2H48,53  1274,20 2,07 245, L2346 2.7 Eu-1Tas

35 244,81 V332,27 211 245, A7RG . 2.5 CU-&0
38 2O L0N 0 148003 .45 T HES. 19,0 F-40
SEE 1440G,588 sii. I
7 LOE 1EYS &0 2508 T4 JERE = I 1.8 La-iags
- Sl nad
et et wraie WHC-SD-WM-DP-045
EREOR GUOTATION AT 1.96 SIGMS REV 1
FEMK CONFIDEMCE LEYEL AT 33,03
Co- MULTIFLET AaNALYSIS
o= MULTIPLET aMaLrsls (I0 S
To— MULTIFLET aMALYSIS COMVERGED -t
B o- ERVINOMMENTAL EoaCRGROUMD FEak
CPTON FERFORMED USIpG FILE BROOGLE
TLOMT BES
STARTED OM LS=—lJad=ug 5T L oo
L EP FAG0 o RECevd
) |

3EST AVAILABLE COPY

173



222-5 COUNTING ROOM WESTINGHOUSE HANFORD Lé=apR-9%  L1130334
L ) o WHC-SD-WM-DP-045
SamMmFLE:Y E2408-2172 HEV1
ata COLLECTED ON 14-a4FR-935 AT 12142100
GECAHYED TC 0, DAYSE, L0000 HOURYE EBEEFIRE THE =BTAarT OF 1 el
R AaD I o UB3CLIDE [ = N T S T bl oo v
NMUCLTOE ACTIVITY CONCENTREATION IH ik BN u:kn”{%uﬂ

AC-228

AC-2284
AC-2Z88
AG—~10BHM
Al5—-110HM

LL D
LI
L
LT

LLT-1

1,93k~

MEASURET

2 28E-03

L2y 2HE~G3

P FEE~QD
03
+QEE-02

ERREUR

LLD

LT
LLDe
LD
LD

LECAY
CORRECTED

AV ABE-GZ

2.28E-073
FeFEE-DZ
1.93E-0%
1,25E-02

ERROR

AM-241 7.24E-01 +-2,71E-02 7024E-01 $+-2.71E-02 0.1
243 S A GE =0T t=B B G S R R e Bt
AM=ZATA 5 ASE=03 bl I E G At BE G A TR g —— — 7 &7 =
AM—243E b4 FE A2 FE—D A AR e P e
AR=41  LLD<4,32E-04 LLmqq.a”Eno4 0
AU-198  LLD<L, 48E-03 LLDL . 6BE-03 O
BA-133  LLO<L.90E-03 LLINL, FOE~03 O
EA-13%F  LLD<Z.S8E-G3 LLI=3.5RE-03
BA-i40  LLDCS.E4E-03 LLDS, =qu~v* Ll
BA-141 LLO<4,09E-03 LLIM 4 o DFE=C] ]
BE-~7 LLD1 B7E-02 LE0t, §7E-02 )
BEI-207 LLD41.09E-03 LLD<1 . OYE-03F 569,70 <
BI-212 LLD<1,17E=-02 LLE<1 . 17E-02 TR, 27 i
BI-214 LLD2,33E-03 LLD 2, 3ZE~03 509,32 —_—
BI-214A LLD<Z,33E-93 LLDZ.338~03 609,22 <
BI-214% LLD<A,32E~03 LLDNY 3DE-03 1120,22 >
BI-214C LLDC1,53E-03 LED1, §3E~03 1764, 5 <
CO-10%  LLb<l.7aE-02 LLOL . 7HE=C2 2, ¢
CE 144 LLDUS.ABE-03 LLDS, 4BE-03 LI 50 "
CE~-139 LLO<8.01E-C4 LLEGN8,0LE-C4 155,83 v
CE-141 LLDU1.27E-03 LeDil,27E-03 14%, 44 L
CEFR144 LLO<L,10E-02 LLD D, 10E-02 133,93 £o
0-5¢ 1 SPE=04 LLOGS, S9E=04 46,753
E@-%i LEE_%WZ&E D2 e TR B S S S PR TS e CUAE
Ci3-S8  LLEC6.A1E-04 LLE4 4LE=04 810,75
CO=-50 4,62E-02 +-1,42E-03 4. 462500 +-1,40E-0

I
&Y

A& o b OO~y 0

1

£ 5 07 0l

MM m Mmoo
Cm Ul n @
I
o R e B

LLL-

LLE

LLD-<
LL G-

1L O1E-O2

d.52E-03
&, 489E-04
4.34E4+00
G+ 43E~-D4

1, 32E-03

Lo

$=7 E9E~04

LD

1.,01E-02
4,324

5,48E-04
T4EFC0
55, AZE-04

-y

(71 . 328 T3

SRR

7EH. 34
,:\I':ja1 . ?(3(
‘- 1 [ -JVI.

"‘ﬁleu.}

1435
1332,

' Bé
o1

- 1.i89E-01 +-3.,60E-03 1.152-01 +-2.460E-03 1274.,45 -0 .38%
- A lrjaE-\}l +'“3t?3£"'-’3 1018E"O1 +"'3vj’3‘35_03 123.1G =0l
=15 7,08E-02 +-3,425-02 7LOHE-02 +-2,42E-03 103,31 ~-0.17

86,54

FE-E9 LLDOCL W 23E-07 LLDL  23E-023 10699.20
HF-131 LLD=2, 228-03 LLDI2,221E-07F 433

HE-203
1-131
[-1z2
1-i33
1-134

LLD
LD
LLD
LLIr
UL

9L 92E-G4
LE4E-O3

2 EI9E-03
1 ITE-
B A1E-D9

-
03

L LTS
LB
LLO

LLD

9, 92E-04
VH4E=03

~- __0“1

'—h-‘h

<1 pJ?E‘.
LLnee

,élr-Oﬂ

27
344,48
AT, 69
T29.49
847,03

-1 4
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I-135
Fo=d49Q
KR-385
KR-85H
KR-87
RR-3%
La—-140
LA-142

LLI

LLT

LLD=3,
“8.35E-04

LLD

LL B~
LLI4
LLD<
LLD-2,

1,38E-
43E-01

2 LG3E-03
+3BE-02
2.38E-04
SOE-03

03
<4,77E-03

LI
LLi
LET-
LLD-
LL D

LLIe

Lt D
Li D

1»3BE 03
4, FCE-03

S A4SE-01
B8 .85E~-04

43, 33E~03

4,3BE~-QX
e v 33E - U

T2 30E-0Z

-n;--

1440,
‘.J].\..-v':?""
151.17
402,58
220.90
1594420
441,83

MM-04 LLOC4.27E-04 LLD .h7E—”4 834, B3
FMMN-Z4 LLD7 . 49E-04 LD 7, 49E-04 244,78
2 e E— SR I IR E S TS T e -8 k=L 2B EO Y —— 32 LT
Ma-24 LLDYE,18E-04 LLD<3,.18E~04 124940

NE-54
NE-?

e

L
S BYE~-

LLD

7 HOE-G4
04

3 PR .

R

FE-2124
FE-2128
FE-214
FE-2144
FR-214F
EG-210
FO-214
FO-21
FU~-235
FU~241
RA-224

LLD
SO ZQE-O3

LLn

(I
2.7 lE-

LLh

LR
LE I
LL I
LD
LLD<3,
LLD-d,
LLD-

LLD

LD
LL I
LI
LL L
LLD-

PR gy =

o --.ql—__er:,
A iy = oA

FETTEETT
Z+41E-03

7"'[:"'..’—{

Jr.;

Q1
T2 L0E-02
1.73E-03
1.72E-03
2.81E-02
40E-03
AQE~-GF
AL AE2E~-C3
T5,31E+921

e FFEFOD
+ABE+O1

J

PH—T0
Lp-88
FE-89
Rp-220
FU-10G3
FEURHLIOS
2R-124
CE-12%5

1
T

SH-12%54
EC-4é
SE-7T
§N-113

fAa-132
TE—99M
TE-3123M
TE-125M
TE-132
TH=228

LLTi<
LED
LLE-
LLE
LI
LLTn-

LLD-
LLD-
LD
LLID
LD
LT
LED-
LI
LD
LLD-
LLi

F=1 25—

3 * 40E"'

A H2E-GE

G~

Uli‘--t

OE-03
an"E O3
Fl1E-O1

+ 1OE-0O2
1.?3E—93

3N
-
.

Sl 72E-032
2, G1E-02

T3.40E-03
O3

“5.I1E+DL
VFEFGG
+A48E+0L

f23E-02
+12E-04
s 27E-0Z
+31E-03
«S1E-03
s ORE-O3
+OZE-D4
LA0E-03
LFEE-D4
+3I2E-04
f2HE-01
vAFE-04

] b 4y PRI g B3O g R

alm}Jm

V& 13k~

JadiijJLiLiJ;iJ#

REV 1

WHC-SD-WM-DP-045

B4,

FO246E1
FAHE.T7E
T e

= T I i
277 .60
21t.98
10G1.03

a5
239,00
239,00
200,19
Int.92
331 .72
295,21
S04 ,00
F99,70
¥4
129,30
143,57
240,99

1240.41

TS

BEST AVAILABLE c

-"?*4@~ﬁﬂ ﬁL

l{h/i%m

SRt BE 0 =1 D —

2.23IE-02
04
CATE-0Z
s 3IE-Q3
Jo91lE-03
+QPE-032
LOZE-Q4
+BOE-03
»PBE-04
fI2E-G4
fROE-01
P AFE-D4

|
-

L0 AHE-02
.
:

P AQEFQD LLDTP.4BE+OO
3.29E402 LLO<E , 29E+02
1.B4E-02 LLO=L  B&E-02

s gy e Lo SN RC T 1 3 ~ - ¥ i e | FILL, P -1 T~
1.,94E-03 LLD=1.F4E-03
3I.13E-03 LLO<3,12E~03
1.08E+50 LLO<1.08E+00
1.79E-03 LLL<1, 79E-03
2L,02E-02 LLI2,02E-02

1L, 04E-03 LDl O4E~D3
2,323E-02 +-5.48E-02 2 RZE-02 +-5,483E-03

S+ 4BE-DZ

1836.00
1031.8E
549,773
'7»0%
L B0
:a?ﬁ
437,89
&0CG, 04
427 .8
264,46
391,87
913.%%9

I‘ll

Py
luu3.94
131,20
140,51
152,010
109,27

228.14

¢<~~

.] )

=0 :-U-Z‘.;

_Ba,ZE— 1y

AIF 01 40 S0 o lE=01
TH——= -G 23R T I = P
LLD<3,82E~-02 LLD-3.82E-02

TH-229E
TH-229C
TH-234
TH=-2344
TH-234F
Tl.-208

LD
LLno-
LL I
LLLi-
LL T
L L
tLno-

LD

LPEE-D2
+37E-03
+S7E~03
s PHE-O2
.hhl— OJ
«97E40O
+43E-03

qupm~olowr.4l_;;

S.81E-

L]
(73]

P PAE~-D2
fS7E-03

oVl

RIS

_'J .»;.'.

13702
193.,5%
72,50

LLO<® ., 57E~ 2.50
LLD=2,96E-02 &3, 30
LiDal . 22E-03 583,14
LLDC1.27E+00 270.26
LLO<1,45E-03 18%,71

= SRt T e E—9S +3E-7% Fr85
LLTS.B1E-9Q3 143,74

—Her 44— = G
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WHC-SD-WM-DP-045

REV 1
f’/.
”//”

U~-237  LLD<3,7%9E-03 LLUS3, 79E~0X 208, 00

W-187  LLD<2.74E-03 , - LLb=2.,74E-03 435,74

XKE-131M LLD%3,70E-02 LLLI<3,70E-02 . 16%.,98

XE~133 LLD<1.4BE-03 LLD<1,48E-03 B1.0Q0

" XE-133IM LLO<7.43E-03 LLD<7 s 43E-03 233,21

XE-13S LLL<8.C7E-04 LLD<B.07E-04 249,79

XE~-138 LLDL<6.45E-03 LLICS . 65E~03 258,41

Y-38 LLD<1,74E-04 LLD<1,76E-04 1834.06

Y~-91 LLI<1,55E-01 LLD<1  S5E~01 1204,90

Y-91H4  LLD<1.61E-03 LLI<1.61E~03 555,40

ZN~-65  LLEO<1,31E-03 LLD<1,31E~03 1115,5%
R 5, 3PE= S ———1 1 QE =03 PR EwlY =] 19F =03 ST T =000
724,20 -1,09

ZRw0?? L 745,33

1



SRR R R A R R R

AR MAE ZFECTRUMN aBNALYESTIE :
.;_T*,,;*-_***;5;*;#*:#.***x:m**xcx**x:a.rx*m*m*****:
CANEERRA SFECTRAN-F V2,04 SOFTHWARE WHC-8D-WM-DP-045

322-8 COUNTING ROOM WESTIMGHOUSE HANFORD REV:’:«'—DCT—?E 12320137

@ NALY S I E FARAMETER RS

MCA UNIT NUMEER] 2 V,f ADC UNIT NUMEER: 2.0
DETECTOR NUMEBER: / GEOMETRY NUMBER: 42 v
SFECTRUM ESIZE: 40%4 CHANNELS

ORDER OF SMOOTHING FUNCTION: =]

MUMBER OF BQC”CFGUND CHANNELS: 4 ON EACH SIDE QF FEaK
FEAK CONFILENCE FaCTOR: 89.0%

IDENTIFICATION ENERG? WINDOW: +- 1,50 KEU

TRROA QUGTATION: 1.%4 SIGMA UNCERTAINTY

fef

I

¥
= INVIRONMENTAL BACKSROUND SURTRACTED

L

MEASUREZD EMEREY DIFFEREMCES LISTED
MULTIFLET &NaALYSIS FERFORMED

-,
[ &3]
m
m
I>
2
|-
e

-

SFECTRAL DATA READ DIRECTLY FROGM MULTICHAMNEL ANA
ANALYZEL EY: JLA

SAMPLE DESCRIFTION: 42FE47-a 22CC LI

GEZOMETRY DESCRIFTION! 42E47-4 22CC LIG )

SAMFLE SIZE: 1,0C00E4+00 EA / CONVERSION FACTOR: 1,000QE+400
STANDARD EIZE 1.0000ET00 EA

AMALYEIS LIERARY FILEV ANLZ230

COLLECT ZTARTED 2N 16-0CT-92 AT 15:00:00

COLLECT LIVE TIME: &000., SECONDS
REaL TIME: 5012, SECONDS
IEAD TIME: 0,20 %

UDECAYELDL TO 258, DAYSy Z.0000 HOURS REFORE THE START OF COLLECT

e ——

ENERBY CALIERATION FERFORMED 24-SEF-92
EFFICIENCY CALIERATION FERFORMED 23-0CT-92

BEST AVAILABLE COPY
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NOHOUSE HAMFORD 23-

232-5 UN"%Q ROOM HESTI -QCT-%2. 1232037
FEARK ANALYSI3 WHCSD-WM-DP-045
REV 1
P CENTROID ENERGY FUWHM BACKGNMD NET AREA ERROR NUCLIDES
CHAMNEL KEY KEY COUNTS COUNTS pd
1 98.89 49,14 2.118 34500, 27, 13.% U-234
2 112.47 S59.48 1,12 181, 14377, 1.8 AM-241,U-237>»
EU-15%
3 1?6-45 870?7 1011 239?0 Q:S?. 302 EU-155?
EU-153Ar
FE=-214X,
TL-208X>»
CH-109»
HF=-173
-‘:f 244055 122-02 1015 2274- 43130 4oh S:'-“?E!EL 14.-
co0-57:
EU-154n
3 273 .47 136,48 1,09 2449, 532, 27.1 SE-73:C0-57
& 332,20 145.84 1.11 1919, 2548, 4.0 U-237,Ba-13%9»
CE~13%
7 559.14 279.32 1,43 1399, 4364, 24.5 HG-203,8E~-73
8 784, 08 JeL.79 1.33 12232, 31?91, 4,7 5SN-113
7 1022.1 210,82 1.42 911, 244, 43,5 RN-222:1-133»
TL=208B:NA-22r
N IN=-&657RH-104
197 12028.355 514.04 1,42 873. 1438, 12.3 KR-83:5R-32Z
11 1219.33 . 1,33 87¢9. 304, 31.5 BI-21i44;
11k 609,19, 2443, 21,0 RU-1013
12 1323.9¢ 641,74 1,48 g841. 11124, 2.0 C§-137
12k 41 .41 142, 28.8 -
13 1794.,52 298.14 1,29 1804, 4078, 2.9 Y-58,RE~-B85
14 2347.01 1173.41% i.75 474, 82370, 2,2 C0-50
LS 24485.59 1332.79% 1.73 274, 7953, 2.3 C0-40
14 2922,30  14481.168 2,13 144, 1071, 7+.1 K-39
1&B 1459.58 1221, SS9
17 3330.42 1755.,38 2.1 32, 32, 2.2 ERI-214C
17e 17454,7%9 74, 25, ¢
18 3473,07 1335.70 2.14 73, 2344, 4,2 RE-88:Y-8%
ERROR QUIDTATION AT 1.94 S10GMA PY
ESRor guoTerTtoN a7 L7e SI%  BEST AVAILABLE CO
7 - MULTIFLET ANALYSIS CONMVERGED BUT GFIT > 4
2 ~ ENVIRONMENTAL RACKGROUNMD FEAK
BEACKGROUND SUBTRACTION FERFAORMED USING FILE EBRKO0O013
HACKGROUND DESCRIFTION: EKG
BACKGROUND COLLECT STARTED ON 13-JAN-99 AT 11100100
DACKGROUND LIVE TIME: 7000, SECOMDS

’ 173
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WHC-SD-WM-DP-045
REV 1

-
Sanal No, Sample Poirt Date Time lssued Ptiutitv
E 8501.-1211 ENV ISTD 4- 6-93 | 16:30 25
Determination Method/Standaerd Aesuit Units Charge Code Roruns
AT-LIQ LA-808-113 uCi/L R4BGC 0
Sample Size Customer 1D
500 ML wireem

LSO A

Remarks, Caiculations, Aesults: LALLE LA '99'3_
EDP E341 ENVAE -y
sTDs Y0857 mmsuLt (.Y
STD VAL

oAty o Fies

#REC /OA 760/’a .

Analys?‘l < Analyst - 2 Analyst -3 Analyst - 4 Analyst - 5
Hras Hrs Hrs Hrs Hrs
Cats Time Compieted Lab Unit mMgr
y-22:93

elosediag

i

0



P

A |

WHC-SD-WM-DP-045
REV 1

SANPLE POINT: ENV-STD.
LAB ID #: 8501
NUMBER OF ALIGUOTS: 3

NET  STANDARD CONCENTRATION RANGES (UCI/L) DEVIATION  SCATTER

CPM_ DEV. CPM  MEAN UPPER LOER  PER CENT ERROR
ALPHA:  175.927  6.233  b.464E <4 6.L19E 4 6.308E -4 2.41 oK

BETA : 2430.820 86.003 7.523€ -3 - 7.789€ -3 T.257E -3 3.54 bl



s . Date Tims issued Pricady

Sanal Na Jample Pownl e m " - 0
E AEGH . —-1055) Habbd A-1T-92 1 EY G ) 3
Determination Metnod/ Siangard Resull Unas cm:g- Cof::a R-u:ns o
AT-350LDS LA-5040-1ul uc 3.6\, P L Y Q
Sampie Sile [1) Cunor.m:‘c ID. : ;
¢ OF SAMPLE OoeEuWal =0
et G BARVLS pgeg0-fmf T
Remarks. Calcutahons, Resulls’
L s “’""_*-%?JI/ 3
M peZg to EOm _._%—” &
X
=
/61 E7 7z %
./7% ce— Ao
Anaiysl 1 Analyst - 3 \fll'lllys! . f Analyst - 4 Analyst - §
" i /‘a :-1 - s
] Hrs I;u Hrs His
/1
Date Time Compieied Lab Unit Mj/ L_//M
g, /'-//? = "
/ / 54.5800-0°4 ¥

7// v-t9-823 D ESéos- fR53.

ﬁf}cﬂeuxmon by D4 on 04-14-1993 at 19:22:56

5/ 6 2 é‘ !-inch mount  Alpha off. : 2841

le size : 4962 ¢  Dilutior : 1
Hount # ]

51642
smeve—meeemee - §6 = 3.18791-02 1_101/; alpha
5 rXSO50

182



\/5' CALIERATION SHEET FOR ALFHA/EETA SYSTEMS
RADIONUCLIDE Am—-241  HALF LIFE_43& Yr  TIME ZEROQ (HD)_________ _
COUNT TIME 5 MINUTES  HANFORD DATE (HD) WHEN COUNTED_ /46 26 __
WHC-SD-WM-DP-045
DETECTOR NO. __9_____ REV1 BKG. _0.5_ C/M
Y s
STANDARD GSIZE  DATE  T#E COUNTS & COUNTS @ COUNTS @ COUNTS @
1D ;TS © DEG. 90 DEG. 180 DEG. 70 DEG.
IEE40R8 1 04/03/90 W _0084  q0065_ 99129 __ 72435
seBa0ET 1 o4r03/30 KA. ISH3E. __LSTAK [SATH ISESH
semaocy 1 owrozsso KK 13035 23085 23347 23955
36B4ORI & 04/03/90 e 43230 4SS &£3572S _5_5@'&
ZEB4OBZ & 04/03/90 9&/ VISHYEB .53 LSSFE //A345 |
seaocs e owsozso KA JROHID HYST LEG3E KIEAET

BEST AVAILABLE COPY

CALIBRATION SHEET FOR ALFPHA/BETA SYSTEMS: USING FROCEDURE LE-S08-002

DETECTOR Nao. E
TIME ZERQ DATE (HD): 15897
RADIONUCLIDE: RAm—=241
HALF LIFE: 157784 DATE COUNTED (HDP): 18628
COUNT TIME: =
CkM BKG: 1
CALIBRATED EBY: RA JONES HD © 03725744
STANDARD SIZIE PRTE TIME COUNTS @ COUNTS 12 COUNTS 2 COUNTS @
ID o DEG. 90 DEG. 180 DEG. &70 DEG.
2EB40AR8 1 O&4/03/30 0084 F00ES Inizs 32435
SER4OBT 1 D4 /03730 139636 153606 157844 158346
ZER40CT 1 Q4/0Z/730 2301235 230203 233443 234954
IER40OAS = Q4/03/30 gE323e 4233 £3973 £4039
ZEB4ORE c 0&/03/30 11354086 115701 1155ze 1162&E -183
IEE40CS = Q4u/05/90 ig0adz 164153 180358 183E43
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Y-3-70 WHC-SD-WM-DP-045
REV 1 o[ 4fac
STANDARD SIZE STD RVE DECAY DECAY CORR EFFICIENCY.
ID VALUE CeEm CORR CPM
ZER40RE i 60570 181324 1. 00 18193 G. 2004 =——0-
SEB4ORT 1~ 109900 21771 1. 00 z1873 Q. 23060
SEEB40CT 1" 159700 4c471 1, G0 H4EEE0 O.E?lé
AVERAGE, 1" = 0.2%41 +/—- ®35% 0,0108 Z.E7 % ON 04/0Z/30
STRNDARD STD AVE DECRY DECAY CORR E%FICIENCY
ID VALUE CEm CORR CFkM
SEB40ORS =" £1800 127793 1.00 12820 O. 2074
SeB40OBS =" 110700 SI149 1. 00 SIZE4L 0. 2038
SER40CS z" 161400 32487 1.00 38531 0. 2016
AVERQGE. =" = 0. 2065 +/— E3S% G, 0083 4,03 % ON 0O4/03/30
STANDARD STD AYE DECAY DECAY CORR ' EFFICIENCY
I ID VALUE cem CORR cem ' .
.36 ZEB4QOAE " 53470 -1 1.50 | -1 | =0 QO00
, +IEB4OBE " 103800 -1 1.00 -1 —Q. GOOO
\GBA SEF40CT =" 160100 -1 1. 00 -1 =, QOO0
géﬁ AVERAGE, IT" = =G QOO0 +/- BIS% 0. 0000 ~-39.92 % ON  04/0Z/30
;E; EFFS FOR DET 9 Am—-g41 1:—= Q,2341 =" ;_ O.E;;;—
" = -, QOO0
COMPARISON TO 1988 1" = O, 27392
1" = 1. 05 HIGHER NOW 2" = 0. 1833

q-ﬁo = 1. 13 HIGHER NOW : "

.‘p,(;u,[a%w” Caﬁc/n 3C84C RY '(w)" gins.d 1345 <Im - AR
- lobal ~ 15%% 1 5} _
IS -1 - T3 x ot [M W 1%\ \%\sz
</
IR e = 7, 300(_{ . 184

@O——‘ET:%-O =S



WHC-SD-WM-DP-045
REV 1

uges) Card Ko juf %;g N
¥5__ 5315 - | BN

Senal No Sampla Pomnt .« - . Cate Time tssued Prionty
3 5340.-3336] SHIFT STD°S 4- 1-83 | 0:57 |28
Determination Marhod: Standarg Result Units Charge Code Reruns
Pu239/40 LA-503~-158 uCi/L STD 0
Sample Size Customaer 1D

- 100-10-200 */00A S/
En@#!:alcumnons. Aesuils’
SPIKE #;@48¢ sl 43BY3 .

SPIKE VOL. JpQul  Vatut 1.3050

K. 102,629, . 5TTO-21  4dd
ACID ADJ 3. ETEC-BL  dar
CERHNO3 ML_{ +Z 9, 3 E7IGEEL FEe
<m. /- ﬁ‘/f; “ s 1,3365+82 #rs
TARK Y
¢ o
yst - 1 Anatyst - 2 —,-"7- e Analyst - 4 Analyst - §

R0 V2N £
Y237

Oate T-rn;fsryp#qs Lab Unit Mgr
Y-J0-72 | 045" 9 A ’ ’M"QC‘

$4-6800-061 (R-10-83}




WHC-SD-WM-DP-045
REV 1

#/ 42017 O
7272 _y
Jo

5o3)
@. 5575973696 ) (o) Hy

(Wéﬂ@) /1 604 T)

R 6731257
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H-21-43%
WHC-SD-WM-DP~045
REV 1
GENERAL ALPHA ENERGY ANALYSIS
Rev. 1.10
DATA REDUCTION REPORT
SAMPLE
$-5340-3336 .
File ID: SD5315.SPC
Counted on: 4/21/93 020: 0
Detector/Geometry number: 5/ 1
Count time: - 30000, Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHEM Tau
1D Initial Final Initial Final Initial Final Initial Final
1 2143.2 2179.1 364.890 364.890 16.000 9,705 8.000 4.411
2 62.7 64.0 306.526 306.526 24.000 12.515 12.000 4.721
3 419.9 0.0 267.809 267.809 12.000 12.123 6.000 6.102
4 3470.4 3447.1 233.597 233.597 20.000 9.555 10.000 5.330
5 7.0 7.2 25.375 25.375 20.000 9.599 10.000 14.290
’ PEAK RESULTS )
Peak ALA Feak Ceatroid Count Activity
1D Isotop? Fract. Exp. Obs. Diff. FWHM Rate ¢/m d/m uCi/ea
1 Cm244"%,0.3976 5.796 5.789 0.007 0.05 38.25 191.65 0.863E-04
Cm243 5,786 5.789 -0.003 0.118E-03
2 Pu23s 0.0135 5.499 5.515 -0.016 0.06 1.30 9.07 0.409E-05
Am241 5.480 5.515 -0.035 0.313E-05
3 0.0000 5.333 0.06 0.00 0.00 0.000E+00
4 Pu239 0.5877 5.143 5.172 -0.029 0.04 56.54 283.27 0.128E-03
Puz40 5.144 5.172 -0.028 0.128E-03
5 U 238 0.0011 4.200 4.194 0.006 0.05 0.11 0.70 0.314E-06

DETECTOR CALIBRATICN
Energy(MEV) = 4.074 + {0.0047;*Channel
Energy range (MeV): 4.074 TO 6.481
Efficiency = 0.1996 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 48615.0 100.000
Smoothed 48614.5 © 99,999
Composite fit 48102.8 98.946
Residuals 511.6 1.052

Analyzed by:




SPECTRUM SD5315.SPC

1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 11056.3
WHC-SD-wM-Dp-g
45
: REV 1

--------------------------------------------------------------

---------------------------------------------------------------------

--------------------------------------------------
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WHC-SD-WM-DP-045
REV 1

: Raw Data Dump for AEA Spectrum: SP:SD5315.SP

0. 0. 0 0. 0. 0. 0 0 0 O

0. 0. o0 0 1. 2. 0 2. 2. &

4. 6. 4. 3. 3. 3. 4 5. 3 1

1. 1. 1. o o0 0 0. L. 1. L

. 2. 0. 0. 0 0 0 0. 1. o,

2. 1. 0 1. o 1. 1. 1. o 1

. 2. 0. o0 0 1. 1. 1. 0. 0.

. 1. 1. 3. 1. o 0. 1. 1. 0.

0. 0. 0. 1. 0. 0. 1. 0 2. 2

_ 1. 1. 6. 0. 1. 0. 0. 0. 0. 0.
> 6. 2. 0. 0 2. L 3. 2. 1. o
ioes 0. 3. o0 1. o 0. 1. L 3 1.
= 2. 1. 4. 0. 0. 2. 0. 3. 2. 4
--131 3. 2. 1. 1. 2. 2. 0. 4 1. 2
w5141 2. 3. 2. 2. 3. L. 3. 2. 4 2.
= 3. 2. 4. 2. 0. 2. 5. 1. 1. 9.
& 3. 7. o 8 3. 7. 2. & 1. 3.
= 6. 7. 7. 5. 5. 8 7. 6. & 9.
i1l 12, 13, 7. la. 4. 17, s, 15, 12. 16,
Sl 13, 14, 17, 19. 13, 16, 13, 17.  27. 2l
200 20, 20. 22. 27. 26. 39. 37. 48. 46. 52

211 85. 72.  86. 144. 168. 194. 213. 296. 387. 435.
)] 531, 628. 697. 852. 948. 1069. 1272. 1470. 1632. 1754.
.31 2057. 2098. 2009. 2016. 1731. 1489. 1202. 832. 529. 374,

. 241 224, 106. 63. 28. 13, 5. 4, 3. 0. 5.
251 0. 4. 4. 10. 8. 9. 3. 9. 17. 7.
261 10. 9. 18. 21. 20. 21. 28. 19. 17. 17.

- 271 15. 6. 13. 4, 5. 2. 3. 4, 3. 2,

T 281 3. 2. 3. 2. 5. 4. 3. 10. 7. 7.
291 8. 13. 8. 16. 19. 23. 23. 20. 28. 25.
301 31. 35. 35. 34. 35. 35. 36. 37. 28. 27.
311 21. 15. 13. 1. 11. 10. 6. 6. 8. 4.
321 10. 7. 14. 7. 13. 20. 11. 14, 19. 20.

. 331 10. 16. 21. 15. 19. 18. 24. 25. 19. 4].
. 341 30. 48. 64. 95. 109. 126. 158. 205, 250. 278,
351 327. 410. 501. s576. e52. 672, 783. 813. 892. 958,
361 992. 1138. 1270. 1276. 1264, 1229. 1007. 804. 623. 414.

371 257.  149. 88. 36. 13. 4. 1. 0. 0. 0
381 0. 0. g. 0. 0. 0. 0. 0. 0. 0
- 391 0. 0. 0. 0. 0. 0. 1. 0. 0. 0
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0
411 0. 0. 0. 1. 0. 0. 0. 0. 0. 1
421 0. 1. 0. 1. 2. 0. 1. 0. 0. 2
431 g. 1. 0. 0. 1. 0. 0. 0. 1. 1
441 1. 0. 0. 0. 0. 1. 1. 0. 0. 0
451 I. 0. 1. 0. 0. 0. 0. 0. 0. 0
461 0. 0. 0. 0. 0. 0. 0. 1. 2. 0
471 0. 0. 0. 0. 2. 2. 2. 1. 5. 0
‘91 0. 0. 0. 0. 2. 0. 0. 0. 0. 0
1 0. 0. 0. 0. 0. c. 0. 1. 0. 0
511 0. 0.
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WHC-SD-WM-DP-045
REV 1

BEST AVAILABLE cOPY

COUNTS CNT TIME c/m COINC CORR CORR C/M Grom
243204 5 48631 307 48938 0.4987
243913 5 18773 309 49082 g.5002
244771 5 48944 311 49256 0.5020
213758 5 418742 J09 49050 0.4999
243766 5 43743 J09 43052 0.4999
243637 5 48717 309 43026 0.1896
243514 5 418693 J08 490017 0.1994
243765 5 48743 309 49052 0.4999
243849 5 18760 309 49069 0.5001
244044 5 48789 310 49108 0.5005

- 04987 18754

190



JUBITER II

- DET #

% Ll

ser/suter I np | ¥/ U149 175/ |1y ysv L9 151 (i3] o .&n:;@
Dpl JEE e l)io 1209 229 23F Ba 1229 (237 |23 | 4 |

DATE am | )36 302 |30/ 300 0¥ 1390 303 208 M0 / )
/6o 1370 | 3¢9 37] |36 1370 (270 A

...........

F
N
LUK

g

SCT/SHIFT N |7/ V5D 145 )y& ()52 M‘CprO 1514 / /

Ow /86 [se /0 _Baq 1226 1727 122) s Jorg 13 / /
DATE am /36 |70 1297 o0 303 1297 302 |307 /] |
3 lel/to {370 369 1370 [365 {349 270 [/ / |

SCT/SHIFT Np ¥R 7590 /S Y 152 149 11S{ /53 /] /]
By /be  [eulio 129 Jazo 09 R3] 225 3o 1753 / a
SATE an /3¢ For [sox [30( (303 [300 302 37 | ] A

SCT/SHIFT 14F 1154 y 4% 1157 ijs3 7

D /86 [ eal)19 229 [227 328 232 226 hzo 23y .
oite | am | /30 |20/ [299 |39] |30 1297 703 of | - /

4-21-93 e |/6/ 390 1366 1369 (29 [366 370 371 | Z £

SCT/SHIFT vp | Y1 liyg |50 149 (150 |iso |jsa 154 |- / 7’

D JBGE_[ea]ito 229 [228 [229 [230 [227 [232 |27¢ 1.7
pATE Am 1136 (3o [299 |30 |z |01 [304 |70q | i

Tt [Py g
SCT/SHIFT np | FA 196 | 150 [ )46 )51 146 15/ 115¢ / /]
LBG& |eal)io 926 22z 46 920 [215 [220 |234 /
DATE am | /37 [A99 120 299 |30 {297 |702 307 / /

12395 Jealsol [3Ge 1307 [367 (390 (3691270 |37/ |7 <

NOTE: Np (®Np) peak must be at ch 150 +/- 10 (3.2 - 4.4} or ch 80 +/- 10 {3.1, 1.1 - 1.4)
Pu (Pu) peak must be at ch 229 +/- 10 (3.2 - 4.4} or ch 113 +/- 10 (3.1, 1.1 - 1.4)
Am (*'Am) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/= 10 (3.1, 1.1 - 1.4)
Cm (*cm) peak must be at ch 368 */= 10 (3.2 - 4.4) or ch 160 +/- 10 (3.1, 1.1 - 1.4y

BEST AVAILABLE COPY .



WHC-8D-WM-DP-045

REV 1
&3 7279

Senal No Sanlpia Paint Date Tima lssued Priandy
E B8608.-3336/ HXRWC ¥ 4-12-93 | 13: 3 18
Determinanon Melhod/ Standard Aesult Unila Charge Coda Raruns
Pu239/40 | LA-503-156 | uCi/¥, VOGEL 0
Sampie Size ooF Customer 10
100-10-50 QOE9WQL

SPIKE #:

644843

Aemaiks, Calcuianons. Resulls | 4q63s 'E S0m |} /4
3 a?u / < 7)(// a(-‘/
SPIKE VOL. . /adml 9

8203 e al 8M 1o

da- 2 V6123 (325 s9)(z020)me) zaza:/o’u_d{_ s a1
) Mé 2)62 (ralweé) -———?-—?ZWL > 27
- Analyst - 2 Analyst -3 \ I 'Analysl -]
 Krn U beie, ) - /ﬂ-ﬂﬂ
_ ) / /%5
e Twme Completed Lab Unf Myt
¥90-73 - o/ 25t
#7 o« P2 By =
5/; ;’ EFLog- S334
-'3 t
320

L/G?K.o 7)("3’&) "@'26:)6““)7[;“)/""') . /%{oza%

<6200 (z2.2Wp00é )

2z

= ASe («%f' :\
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GENERAL ALPHA ENERGY ANALYSTIS
Rev. 1.10

DATA REDUCTION REPORT WHC-SD-WM-DP-045
REV 1
SAMPLE
£8608-3336
File ID: SD7779.8PC
Counted on: 4/21/93 @ 8: 0
Detector/Geometry number: 7/ 1
Count time: 30000, Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 2472.6 2479.2 364.002 364.002 20.000 10.0l12 10.000 4.666
2 1351.6 1352.8 305.511 305.511 20.000 10.642 10.0600 5.692
3 380.6 0.0 268.382 268.382 12.000 12.123 6.000 6.102
4 6583.4 6610.3 232.7%56 232.756 20.000 9.879 10.000 5.739
5 13.2 8.8 150.138 150.138 32.000 269.411 16.000 35.973
6 8.4 8.7 22.569 22.569 20.000 6.978 10.000 11.557
PEAK RESULTS’
Peak AEA Peak Centroid Count Activity
ID Isotope Fract. Exp. Obs. Diff. FWHM Rate c/m d/m uCi/ea
1 Pu236 0.2462 5.756 5.755 0.001 0.05 43.61 260.23 0.117€E-03
2 Pu238 0.1318 5.499 5.486 0.013 0.05 23.35 189.564 0.854E-04
Am241 5.480 5.486 -0.006 0.654E-04
3 0.0000 5.315 0.06 0.00 0.00 0.000E+00
4 Pu2i9 0.6173 5.143 5.151 -0.008 0.05 109.36 639.51 0,288E-03
Pu240 5.144 5.151 -0.007 0.288E-03
5 Np237 0.0041 4.640 4.771 -0.131 1.24 0.73 70.69 0.318E-04
Np237 4.781 4.771 0.010 0.220E-05
6 U 238 0.0006 4.200 4.184 0.016 0.03 0.11 0.83 0.376E-06

DETECTOR CALIBRATICON
Energy(MEV) = 4.080 + (0.0046)*Channel
Energy range (MeV): 4.080 TQ 6.436
Efficiency = 0.1.10 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 88970.0 100.000
Smoothed 88970.0 100.000
Composite fit 88573.9 99.555
Residuals 396.1 0.445

Analyzed by:
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SPECTRUM SD7779.5PC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 21046.8

6 WHC-SD-WM-DP-045
6 REV 1

Sttt on
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~UP<0
REV 1 %

Raw Data Dump for AEA Spectrum: SP:SD7779.SPC

1 0. 0. 0. 0. 0. 0. 0. 0. c. 0.
11 0. 0. 0. 1. 0. 4. 6. 3. 5. 8.
21 6. 4. 3. 5. 4. 4. 1. 1. 0. 1.
31 1. 0. 0. 0. 0. 2. 1. 2. 0. 0.
41 Q. 0. 1. 0. 0. 0. 1. 0. 0. 0.
51 0. 0. 0. 1. 1. 0. 1. 0. 0. 0.
61 0. 2. 0. 2. 0. 2. 2. 1. 0. 0.

1. 0. 1. 0. 2. 1. 0. 1. 1. 0.
0. 2. 1. 0. 1. 2. 0. 4. 1. 3.
2. 1. 1. 2. 0. 1. 1. 1. 3. 0.
2. 0. 0. . 1. 2. 0. 2. 2. 0.
0. 2. 2. 0. 0. 0. 0. 0. 1, 1.
2. 0. 2. 2. 2. 0. 2. 3. 2. 1.
3. 2. 2. 3. 1. 3. 4, 7. 1. 4.
7. 1. 4. 5. 5. 6. 12. 6. 9. 9.
2. 8. 5. 5. 6. 2. 4. 3. 1. 4.
5. 4. 2. 2. 4. 3. 3. 4. 2. 4.
2. 7. 7. 7. 4. 8. 3. 9. 5. 10.
8. 13. 9. 10. 6. 10. 20. 14, 14. 21.
13. 19. 19. 28. 32. 25. 31 40. 30. 30.

50. -67..  68. 65. 81. "83. 85. 108. 131. 148. '
162. 217. 263. 287. 377. 477. 545. 660. 741. 918.

1070. 1254. 1506. 1771. 2137. 2457. 12828. 3185. 3458. 3793,

4020. 4015. 3743. 3482. 2875. 2457. 1803. 1265. 832. 487.

358.  146. 78. 44, 17. 9. 7. 5. 9. 5.

6. 6. 11. 4, 13. 9. 9. 13. 16, 11.

18. 14, 19. 26. 28. 30. 21. 24, 30. 26,

12. 21, 15. 14. 9. 17. 21. 31. 21. 25.

29. 26. 28. 30. 41. 56. 68. 85. 92. 140,

166. 203. 220. 264. 314, 361. 405. 493. 515. 568.

678. 706. 850. 765. 7%0. 719. 720. 595. 492.  349.

262. 180. 109. 64. 51. 20. 25 20. 5. 18.

6. 6. 3. 4. 6. 6. 10. 11. 11. 12.

21, 16. 23. 28. 30. 34. 37. 32. 55. 63.

55. 79. 74.  106. 124, 171. 195. 264. 310. 409.

485. b66. 606. B896. 765. 806. 860. 1000. 1047. 1211.

1369. 1480. 1468. 1447. 1327. 1160. 935. 747. 517. 349.

371 232. 116. 73. 25. 14, 4. 3. 1. 0. 0.

381 0. 0. 0. 0. . 0. 0. 0. 0 0.

391 0. 0. 0. 0. 0. 9. 0. 0. 0 0.

401 0. 0. 0. 0. 0. 0. 0. 0. 0 0.

411 0. 0. 0. 0. 0. 0. 0. 0. 0 0.

421 0. 0. 0. 0. 0. 0. 1. 1. 0 0.

431 u. 0. 0. 0. 1. 1. 0. 0. 0 0.

441 1. 0. 0. 0. 0. 0. 0. 0. 0 0.

451 0. 0. 0. 0. 0. 0. 0. 0. 0 0.

461 0. 0. 0. 0. 0. 0. 0. 0. 0 0.

471 0. 0. 0. 0. 1. 0. 0. . 0 0.

481 0. 0. 0. 0. 1. 1. 0. 0. 0 0.

491 0. 0. 0. . 0. 0. 0. 0. 0 0.
311 0. 0.
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WHC-SD-WM-DP-045
REV 1

COUNTS  CNT TIME C/M  COINC CORR CORR C/M GEOM
242920 5 48575 307 ' 48882  0.4981
242932 5 48577 307 48884  0.4982
242052 5 48401 305 48706  0.4964
243038 5 48599 307 48906  0.4984
242907 5 48572 307 48879  0.4981
242795 5 48550 306 . 48856  0.4979
243214 5 48634 307 48941  0.4988
243707 5 48732 309 43041 0.4938
242647 5 48520 306 48826  0.4976
241653 5 48322 304 48625  0.4955

UAVG

48548

BEST AVAILABLE COPY
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WHC-SD-WM-DP-045
REV 1

DET # 1 2 3 4 5 6 7 8
SCT/SHIFT Np | ¥/
N 231 {2335 | /) /
DATE Am | /76 203 ?0?/(; / /
Qf/fﬁj ca | /GO
SCT/SHIFT Np | P/ —/?O IS5 /

D /B e |y 250 1233 / /
DATE an | /36 [302 |297 Rgoo |zos (297 [202 |307 | /]
SCT/SHIFT Np F?L /5% /52 ¥ 52 1149 1St /53 /] /
B /B {ealito 229 f2z0 B9 231 1225 lz30 [253 / /
DATE am | /36 (o3 [Sox |130( |303 300 307 307 /] A

{i-—lo—% Ccm

SCT/SHIFT np | FA 1)49 lyy9 V4T )54 Y 45 1157 |j53 /

P /86 | l)19 1229 [227 228 232 [226 hzo 234 -
pite am | /76 |20/ 1299 1301 204 [297 [707 |20 § /

4-20-93  lem |G/ 1370 1366 1369 (3721 (366 (370 |371 | £ A

149 _|i5o {149 (151 [ise |isA | 154 /

SCT/SHIFT
D /8 G- 229 |228 1229 (230 |228 | 232|275 [

DATE Joa |299 |30 130x [301 [704 [709
H-22-93 J

SCT/SHIFT wp | FA 196 [150 [ 146 5% |]96 |15/ |15¢ //
P /B [=a|no 1226 227 1246 1220 225|220 |234 /
DATE an | /137 1299 130 259 1302 {297 302 307 | / /]
3
4-2395 lenljol 13661367 [367 [370 (3641270 71 [£ £
NOTE: Np (¥Np) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 (3.1, 1.1 - 1.4)
Pu (™Pu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 (3.1, 1.1 - 1.4)
Am (*'Am) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 (3.1, 1.1 - 1.4
cm (™Cm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 (3.1, 1.1 - 1.4)

BEST AVAILABLE COPY o



WHC-SD-WM-DP-045
REV 1

Grugmel o 22 1 7/7//%2/?/

4.4 ¥9% Wbl

Senal No Sampla Paint y N Date Time fasusd Priorrry
3 K338.-4822| SHIFT STD'S 4- 1-93 0:55 26
Oetermination Method/ Stangard Resuit Units Charge Coge Reruns
AmZ4l LA-503-158 uCi/L STD Q
Sampie Size Customer 1D
100-10-1ML 7, 3543
Ré"ggkci"”g;{??ﬁ’s u.ﬂ Stdoede: 2. 0P2i1 !
] IR 2
(,(.10 % Kac : 72. 502% :
L_Auuc Puf0d wr! ;(—#‘ ‘:
— 1% ] i
S 993 |

Ksubt: /. IYL *l Z

s | B (2o il

prs Hra Hrs Fry

Pt yaz-/?J

Frzs [yads|"" M&

Sd-ﬁam-ﬁ'l (R-10-83)
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REV 1
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WHC-8D-WM-DP-045
GENERAL ALPHA ENERGHVANALYSTIS

Rev. 1.10
DATA REDUCTION REPORT M//
SAMPLE -5.5
$-5336-4822 724/ 2%
Fitle ID: SD8996.SPC
Counted on: 4/22/93 @ 6: 0
Detector/Geometry number: 8/ 1
Count time: 30000. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1055.4 1113.6 297.078 297.078 40.000 39.448 20.000 2.178
2 780.5 880.0 254.717 254.717 32.000 16.151 16.000 1.342
3 19.8 20.3 27.32% 27.325 16.000 2.965 8.000 9.693
PEAK RESULTS
Peak AEA Peak Centroid Count Activity
ID Isotope Fract. Exp. Obs. DOiff. FWHM Rate ¢/m d/m uCi/ea
1 Th228 0.6550 5.430 5.456 -0.026 0.19 90.39 691.51 0.311E-03
Am24l 5.480 5.456 0.024 ' 0.235E-03
2 Am243 0.3438 5.234 5.257 -0.023 0.08 47.44 2342.54 0.106E-02
3 U238 0.0012 4.200 4.188 0.0i2 0.01 0.17 1.18 0.530E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.059 + (0.0047)*Channel
Energy range (MeV): 4.059 TO 6.466
Efficiency = 0.1841 CPM/DPM

TOTAL COUNT DATA:

[tem Total % Recovery
Raw spectrum £5887.0 100.000
Smoothed 65887.0 100.000
Composite fit 68997.0 104,720
Residuals -3110.0 -4.720

Analvzed by:
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SPECTRUM SD8996.SPC
] LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 5399.5

WHC-SD-WM-DP-045
REV 1
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WHC-80-wM-Dp.045

REV 1

Raw Data Oump for AEA Spectrum: SP:SD8996.SPC
1 0. Q. 0. 0. 0 0. 0. 0. 0. 0.
11 0. 0. 0. 0. 7. 8. 9. 10. 17. 10.
21 14, Z1. 26. 19. 29. 32. 24. 22. 10. 24.
31 12. 16. 10. 7. 4, 1. 0. 3. 6 3.
4] 0. 1. 2. 1. 2. 2. 5. 8. 12 13.
e Bl 13. 13. 6. 7. 8. 7. 7. 6. 7 12.
18l 6. 13, 12. 10. 9 7. 5. 8. 7 5.
71 14, 14, 12. 9. 9. 11. 13. 8. 7. 5.
81 9. 4, 1. 12. 15. 14. 17. 25. 13. 17.
g1 29. 18. 9. 7. 11. 27. 18. 20, 26. 26.

S101 13, 19. 18, 30. 20. 24, 29. 23. 33 17.
= 111  28. 34. 32. 37. 33. 43. 21. 4l. 39. 40.
50121 46, 41. 33, 42. 40. 46. 53, 39. 55. 45,

131 55, 46, 55. 50. 61. 48. 61. 60. 58.  60.
141 65, 67. 55. 72. 8. 65. 77. 87. 78.  68.
151 75. 95. 95. 93, 85, 104. 96. 97.  91. 1l6.
161  77.  92. 84. 111. 114, 101. 116. 135. 108. 119.
= 171 117. 132, 130. 141. 146, 145, 151. 165. 143. 192,
¢+ 181 182. 166. 187, 168. 168. 182. 198. 197. 216. 204.

191 197. 239, 228, 237. 235. 262. 241. 234. 265. 275.

201 298. 283. 288. .304. 319. 291. 312. '334. 296. 367.
211 352, 380. 366. 347. 352. 392. 353. 404. 435, 436.
221 433, 437. 454, 474, 442. 504. 499. 497. 494.  S519.
-7 231 s42. 523. 552. 528. 553. 582. 593. 602. 622. G571.
© 241 637, 2.#~"620. 640. 673. 649. 678. 626. 636.

251 683, 6743688, 676. 687. 704. 649. 713. 634.
261 597. 585. 544. 480. 516. 417. 374. 397. 384,
271  416. 397. 406. 419. 419. 441, 417. 433, 396.
28] 4444~ 511. 471. 438. 491. 499. 487. 517. 533,
291 41482, 551. 521. 509. 542. 552, S66. 470.
301 520. 528. 501. 482. 521. 448. 405. 345.  302.
© 311 199. 149. 120. 94, 83. 0. 42. 33,  30.
- 321 7 .

S, 33] 0
341 0

© 351 1

361 1
371 2

381 0

. 391 0

401 0.
a1} 0.
0.

0

0

1

0

0

0

0

0

421
431
441
451
461

471
481
491
511

—+ {5
L e e e e T T e

COO0ODOOCOOOOOO O kb= bt O
s e x84 5 e o ok & e s s 4+ s e e .

eeepeeecooooowe:
ceeeooreeeooo-NrS
eePerooooooooN WL
ePeerooee000oNO O

QOO OMNODOHOOOOOMNOOWL
R I e
COOO0O0O0DO0OOOOOOO i
L T

CO0O000DOoOOOOO0DOCO0O— I— O~y
LI . T T e
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WHC-SD-WM-DP-048
REV 1

APC GEOME

COUNTS CNT TIME om COINC CORR conRnr c/m GEOM
243204 5 48631 307 48938 0.4987
243913 5 48773 J09 49082 0.5002
244771 5 48944 Jrs 19256 0.5020
243758 5 48742 J09 49050 0.41999.
243766 5 48743 309 49052 0.4939
243637 5 48717 309 ' 49026 0.1996
243514 5 186393 308 13001 0.4994
243765 5 48743 J09 49052 0.4939
243849 5 48760 309 49069 0.5001
244044 5 43799 J10 49108 0.5005

BEST AVAILABLE COPY
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WHC-8D-WM-DP-045
REV 1

SCT/SHIFT we | ¥ 1149 /57 Va2 USY 1149 [157 | JS3 oLt of e nandee
£ ealye |22 a7 228 bax g2 (23 lags | A | /2
DATE am | /76 307 [Zo/ 300 [30¥ |390 {303 {708 v/ j 4
oo 1593 [

SCT/SHIFT ve | 7/ VB |47 1)4E [1S2 | IWG 1150 USI / /
O /EG | ea|y0 P29 1226 1227 |25 [225 fgz0 133 / /
DATE am /36 1302 1297 oo 303 [297 |302_[307 / /

41993 e lsgo 1370 I304 1369 |370 1565 [369 370 {4/ /

SCT/SHIFT wp [PR lyse /s WY |is2 11y9 1St |153 /] /

D /8¢ leuliio 1929 k7o Bnq B3y b2y l2z0 23 / /
DATE am |36 BoZ lBon [0t [303 [300 (302 [307 /] A

42093 | ca

SJUR

SCT/SHIFT v | FA 199 1yy9 14T 1154 Y ¥ 1457 1j53 7 P

D /86 | eal)10 1229 |A27 R2F [23% [226 Q20 [23Y %
DATE | Am 136 1201 1299 130f 304 1295 {702 20y /

4-21-93  |enljor 370 1306 1369 1371 (366 [370 P11 | & £

SCT/SHIFT wp | ¥R 1149 150 | j49 |5t |i59 |1sA | 154 / '/
Oy JBC [ealiio 229 228 1229 |270 |227 |23 275 7
DATE am 1136 |Ton 249 [Z0f [Fox [FOIl (304 {Toq / . yd

V4

| H-2L-93 |em 160 370 |366 370 1369 [3¢¥ |37i [3IA

SCT/SHIFT no | IR 196 150 {146 152 |46 15/ [1S5Y _/

P ) B |ea|)o 1926 22y 246 1930 |15 [220 1234 N
cws | am /57 [299 (300 239 |302 1297 302 507 |/

4-23-95 {enlse) 13661367 367 (3701364 270 177/ | £ <

.4
.4)
.4)

NOTE: Np (®MNp) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 (3.1, 1
Pu (™Pu) peak must be at ch 229 +/- 10 (3.2 - 4.4} or ch 113 +/- 10 (3.1, 1.
Am (**Am) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 (3.1, 1
cm {(*“cm} peak must ba at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 (3.1, 1

BEST AVAILABLE COPY

.. .
o
| I S B |

S
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Y F P70

Remarks. Calculanons, Resulls | (,C?6j_37- SOmli

SPIKE #: 65‘*5
SPIKE VOL. 100wl

ASPRE w L/ SA Huos

Je. 2, _ 238 (SeE)i ) (2080) 4-3?5"""‘;{-: 4.37;(4’%

Senal No Sampie Pont C e Date Time lssued Pueainiby
E 8608.-4822] H&RWC ™ 4-12-93 {13: 3 |18 | 0
Deletmunanon Method: Siandarg Resuit Uil Charge Code Reruns ?
Am241 LA-503-156 | uCi/%y VOGEL 0 o
Sampie Size Customer (D Q
L )
100-10-50 0069WAL g S
T3]
w
2
=

T

e Cnaurr N

Analysi -

A/ /Z fer sl
Oate Time Com ~|-.'a ' i m Mﬂ ZJ y 8
222 | Yh )9z Gk <—// 2S¢ Hogel

54-6800-061 UY 10-8])

E8p05-¥I2>
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y-93

i ENER AL L F H & L B R M R M oA LY 2 TS
Eewv, L:14&
UATA REDUCTION REFORT WHC-SD-WM-DP-045
AHPFPLE
EG&Q05—-9822
Fila IN, S07790,8FC
Counted on: S/.7ASFF A2 O
fetector/Guome by iamiier TS0
Cotst, Lime !l FG000 . Rer

Faak Feak neignt Feak ocunter R
Ia Imitial Fifed Tnitial Fingl Trmiitsl P el iribg Fivisl
1 ST Ge9 344,130 3640180 An Q00 S8.208 L. 00 ALnX
z 21sa.2 2180.8 3901.A84 301,484 2000 AR AP 00 G ZBA
it 1820, 4 L&47 .9 ATAL00G 2Na 034 R I LI TALTLE RN A TATY) AL 043
FEAR REZLITS
Faak REA Fezak Centvruld Cuunt e d L
IG Isotore Fravt., FEae, Qe Oifr. FidrM Ml oM gsm UC L e
i FuZda a0 Ne7NE .49 O.00F .15 v D2 .41 e xQ0F -0
z TnZ28 (,3E8E Le430 D.442 =0,032 0 .08 37,37 AT 00 G lBAR-03
Ama ] T80 T o550 0.018 G.iS8F-0"
3 TR R 04273 TeRFA TLIUY -0L018 G608 YA ad PPHLL A Gy dFEE =0

CHLIRRATION

Erierse (MFY) = . 4 4+ L0, 0004 )]
Energse rande {HMalli! ,.07494 10

Efficienc: LR

TOTAL COUMT DAaTa:

Item Tubeal
Fow 2rectrum AOAET L0
Zmootined 30487.0
Composiie it J0480.9
FRevidoels SRt A |

BEST AVAILABLE COPY

R

Trwririel
l'.\ 0‘2.:(,:‘

HEM

W FRvave s
IO, 000
105,000
LIS

= -
e Sl
¥ - - J— -
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i LEGEND:

s B

[

SIFECTRUM SL77%0.5FC
"RAW < ... MODELED

FhAKE

~
=

WHC-SD-WM-DP-045

REV 1

BEST AVAILABLE COPY

LR K BN 3 SR B I VO R *

LN RO R R S T - A I T A
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WHC-SD-WM-DP-045
REV 1

NEW $Th VALUE:

COUNTS CNT TIME oM COINC CORR conrnr C/M GEOM
243204 5 48631 J07 48938 0.4987
243913 5 418773 309 49082 0.5002
244771 5 418944 3t 49256 0.5020
243758 5 48742 309 49050 0.4999
243766 5 48743 309 43052 0.4999
243637 5 48717 J09 13026 0.1996
243514 5 48693 308 419001 0.4994
243765 5 48743 309 419052 0.4999
243849 5 48760 309 19069 0.5001
244044 5 48793 310 49108 0.5005

BEST AVAILABLE COPY
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WHC-SD-WM-DP-045
REV 1

SCT/SHIFT v | §1 149 /51 Py USY 199 151 | IS5 | © - of Slonincke - |
£ lea|)ro 1222 1227 |AQY A3% (227 123( |233 '
DATE am | /76 |30h |39/ 500 ZOIY 300 {303 ?Of/'g / /

N
N

SCT/SHIFT

Dy /B

SCT/SHIFT wp IPR Iyso /s WY lisa L1y iS¢ /53 / /
D /B e lit0 ) L
DATE am | /36 /|

y-to-97 |cm|f/

SCT/SHIFT wp | 2 |V499 o9 14T )54 Y4 (157 153

Daq /8¢ e lyi0 229 2271228 232 1226 R2o 234 %z
pATE | /26 |307 1299 |30( [304 297 707 Rof | .~ /
4-21-9% 391 L A4

SCT/SHIFT o | ¥ 149 ) 54 / . /
Oy JBC [ealtio [229 azs| |7 L/
DATE am [136 |ToA 709 / yd

ﬂ-Ql-‘iS em | 1GO

SCT/SHIFT wp | FR (196 (150 1)46 |13 |46 15/ |15 | / /]
W )86 [o[l10 1126 oy (a6 230 215 1220 |23¢ /
DATE | 137 1294 (700 1299 [301 {297 302 [307 // ///F

4-23-95 e |6l 13661367 177 13701364 (270 37 [£ :
NOTE: Np (®'Np) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 (3.1, 1.1 - l1l.4)
Pu (™Pu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 (3.1, 1.1 - 1.4)
Am (Am) peak must be at ch 300 +/- 10 (3.2 - 4.4) or c¢h 139 +/- 10 (3.1, 1.1 - 1.3)
- 4.4) or ch 160 +/- 10 (3.1, 1.1 = 1.4}

' cm (*4Cm) peak must be at ch 368 +/- 10 (3.2
5

'BEST AVAILABLE COPY | 21



WHC-SD-WM.DP-045

REV 1

Guegune!) 2l 44 a0

Senal No. Sampie Powt Date Time Issued Prionty
S 5336.-9374] SHIFT STD"S 4- 1-93 0:55 23
Detgrmination Meihods Standard Aesuit Uniis Charge Code Raruns
Sra0 LA-223-101 uCi/L STD 0
Sample Size Cusiomer 1O

‘50 MF#4 MT100

Remarks, Caicuiations, ﬂ,sulls:

$374 BE25-2 -
sTD# S1BS |-V RESULT 2-4150
STD VAL z.43*Y %REC 44.%9

q - N
& . e

Lme _Cos0 Ik )45

[4 72

m Analyst -3 Anatyst - 4 Analyst -5
LAt
afrs mry Hrs Hrs
-2 ZA ; ALY
Care Time Comoleted Lab Uit Mgr o = &r - D

54-8300-081 [R-10-80)

211



WHC-SD-wM-pp.g
4
REV 1 >

1" 2493 /é 35"

353729 _Jdo
Jo

376 075~

’ /e D~

V2, Sr Caleulatlon by R on (4-24-1093 ab 18:35:37
Det #11 1 -imch mount Sr eff : 4833 T eff : 5489

) Sample size 1 b Dilution: 20 Hethod : 4
Bount # 1 Decay time = 9.75 brs

BTy
- - 0.0 = 2.33900+04 uli/L strostim

10
dount # 2 Decay tine = 9.75 hrs
376005

smemmmmmemmee - 0.0 = 248700404 uCifh  stromtioe
10

sy 775
DF. 20
MF 4
MIE 1

212



_ WHC-5D-WM-DP-045

REV 1
. , r—. Y AP Y
Senal No Sample Powi b e 1" Time Jasued Priaty
E _8608.-3801] H&RWC —-12- :
Deterninanon Method: Slandasd Aesult Lnits 4 1 2 gscmm} Eo:u 3 R}rs\s
Sr88/90 LA-223-101 -juCi /L/_Q VOGEL 1
Sample Suze 7 Customar 1D
50 At oo
Remarks. Caiculanons. Resuls OOGQWQL

SEP DATE= 4-av-3
SEP TIME- o0

A 5—,/03..§/

- - 2
?";2‘/’4’ = S wre u{;

Analyst + 3 Analysl - 4 Anaiysl - §

Cgaear| /s

Daie Time Compeleg Y,

Sar-73 |)1420 | .2 Tﬂ L/,J X ie AN

54-6800- “! 10-83)

j& 1" d24g-93e ¢332 ' AT £33
/5 30 DF 20
Y98/ 9 FReo§-380/ ME #
/0 e Cletation by Von 0623 s T 70
- r Caleulation by VR on 04-24-1993 at 18:37:
RXRS5303 Det #12 1 -inch nount Sr eff : 4093 T eff : .5501

P/
Sample size : .1 ol Dilution : 20 Methed : 4
Bouot £ !  Decay time = 8.33 hes
------------- - 9.0 = L.6407E403 uli/L stroatius

Bouat 9 2 Decay time = 8.3 brs

............. - 9.0 - 1.66198+03 uli/L stroatium

;‘ - /. 4Sv3 2‘/03

: 213



WHC-SD-WM-DP.045

REV 1
DE/14/89 Det 11 Sry-90 ratics
1" Sr¥Y-90 EFF 1" Sr—-390 EFF 1" ¥-90 EFF
G.S219 0. 4899 0. 5469
2" SrY-90 EFF & Sr»—-20 EFF =" ¥Y-90 EFF
0, 4181 0.39173 0. 4443
Esr = .48399/.35219 = 0,9387 , 1" RATIOS GENERATED USING
FROCEDURE 1LQ-3S08-0035.
S Ey = .3469/.5213 = 1.0473 , 1"
E;f DATA IN LAR NOTEROOK
e ) RHO-LA-NBE~-47, VAL 4:
: Esy = .3919/.4181 = 0.3373 , &" ) FPAGES 31-36.
Ey = .4443/.4181 = 1.0627 , ="
W 91
”/13'

REST AVAILABLE COPY
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WHC-SD-WM-DP-045
REV 1

- 100-K AREA BASINS

CUSTOMER ID NUMBER 0343WOQL

215
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Sersai No Sample Pont Date Time Issuen Prionly
E 8324.-1001 H&RWC 5-12-893 | 15:38 18
Determinalion Methoda/ Slanoaid Aesull Units Charge Code Rearuns
APPR/0OTR LA-515-15] NONE El1457 0]

Sample Suize Customer 1D
0343wql

Remarks. Calculatans. Resuils

Sample or Tank ID? KF«{?AJ!.()

Color anﬂlj E._,t. Vol? 4w /5 .IN!JSUPER SUPER RU:

Clarity?

Solids @/n
Phasss? MoK

OTR or CPM 7 £ 15 +R

MJ
Analysr~ 1 ANALY S| Analysi - 3 Analysi - 4 Anaiyst - §

Hrs

Date Time Compleied Lan unit Mgr 5= -/ 7-°1%
S 2y WM,/J S

v 54.6800-061 (R-10-83)

77

Hrs Hts Hrs Hrs

H

S —

Serial NO ' Sample Pount Date . Tima |ssued Prionly
E 9324.-8740| H&RWC 5-12-93 | 15-41 Z0
Caterminaiign Melhod: Stanaard Aesud Units Charge Code Raruns
U : LA-925-106 G/G Rec E11457 0
Sampie Sae Customer (D ‘S'M\O"I-Q-L'Z,
) '/coM(_-—/aHL-—ofd"M‘- 0543wql
RAemarks, Calculahions. Results "2 6

SpimER 7RI .52
Sone VAL & REXLO v9/4

.26 (6.2 Sure” 7{)(_)(: oio)
s -z

2 Logun ).

- L2/
-/2/0%

Lo /70‘?/"
ﬂm
Anaiyst - 1 Anaiyst - 2 Analyst - 3 Anaiyst - 4 Analyst - 5
Hrs ks His Hts Hrs
Garte Time Compleisg LAD Unit Mgr =) 7—-?_:'
cisfo7 |2z 45

L4l 54.6800-061 (A-10- 83}

WHC-SD-WM-DP-045
REV 1



: Senal No Sampie Poin| Dale Tuia issued Pranty

| | E 9824.-8700{ H&RWC 5-12-93 | 15:36 | 18

!' Derermination Melhoa/Stangard Resull Units Charge Code Aaruns

' | ACD DGST | LA-505-159 | G/L E11457 0
Sample Size Cusiomar 10
? 0343wql
Aemarks. Caiculatons, Resulls’ ,J"O[ . .
JAR ID8 —"j-, # PEﬁ ‘
GRAMS SAMPLE_.S0/9 i1 SY S UPER RUS H
VOLUME . S

ON -
COMPLETION_ , /20 4

Afalys! - 1

3wk PP
2

His h Hrs His Hrs His

Oaie Timas Compiated Lab Uil Mgs g’f -13 S~ 171~ 4
£257 | 4c0? |\ pistmdtidfr B 2 Zor

34 -6800-06% 1A-10-8))

Anaiyst -1 Analysi - 4 Analysl - §

o932 4 5700

N} _d____...-.___,._——-——-—
' SEQIEHCE # F 12
3 Lﬁmf: &, goed g
) S o =LA 5
WT &5 f, 5ol 3} o

HET WEIGHT: ;o
. 5. 519 GRAMS -

—

PIPRPRNIPRERRSIIIIN L by

AsET ’7‘1:9&:35//
e R A -

WHC-5D-WM-DP-045
REV 1



WHC-SD-WM-DP-045
REV 1

W
) Wma/,%wg o{// 7//W ﬂjyﬂﬁ//f-?‘!

Senal No. Sampie Point Dats Time lssyed Prignty
S 5543.-8287| SHIFT STD-S 5- 1-93 113:30 26 :
Determination MethodsStandard Aesuit Units Charge Code Reruns |
U LA-8925-106 G/L STD 0 §
Sampie Size Gustomer 10 '
100-10-100 B SHIFT |
Rscga;; Calc;;:o:; Resuits: / /;?;:N :
STD#/2683% ~ RESULT %7+ oz : ;
STD VAL 3.04-+  %REC(0Y. 31?,4 ./? !
¥ i
SPIKE ID/VAL 0878/ 25xi10™" ,
SPIKE VOﬁ . LEC ML, 4

. L (RTRIANITSD f
_ 22 (4 -

L g L
?:zj;é,ﬁ-;/’/,%m

Anllyst IV Analyst - 2 Analyst - 3 Analyst - 4 Analyst - §

-

Hrs Hrs Hra Hrs

) o%ﬁi/ 2

[ 546800081 [A-10-8) |

Cate Time Completed Lab Lt Mgr

ks l21:45 s

wf\

218



R,

! in
: il -r
Senal Ng Sampie Point , | Dae Time issuea Prionty ?
E 9324.-8755] HSRWC 5-12-93 | 15:41 | 25 o
Determunanan Meaihoa/ Standard Resull Unis Charge Code Resuns 2‘ -~
ICP-SOL LA-5056-151 uG,/G Rec E11457 0 < a
Sampie Size 5 OHO /_Q Customer 1D é i
G OF SAMPLE 0343wql 7
Remains. Calculalions, Rasully' fad g 7.3LE2 /S. oi9= .57 & = (&)
ST NIk e L] s et .8 E
£ e.usonx 470 2n v.29e35.02 |, e a
zl 1-27783/5-oﬁ" Q,S"IE a. M; [_Raé‘als-‘o‘:i: 2 L2E J
[ 1 8426E9509 2.7E3 Fe 2 9
‘ NINEY/S. 0%+ 4,
Co 228/5.019= 5,54 K = 49363

Sovee. SUPER SUPER RUSH L

-“?Ma— e
o %’sl .t Analysi - 2 Anaiyst - 3 Anaiyst - 4 Analyst - 5 /f’
. R ' -
e - His His - Hrs His Hrs
Cate Tine Compisiea Lab unu Mge "
S22 |%f.€4¢: /z’\/iﬂ
O 5d-6800-064-PA - 10 - 83)
ETFRE- F755 —
(o 2obieslsogsq sea . T/ 2S9/5.01525, ) &) .
~ ?._?S'E&/S.Oﬁ: L.brer G 49 . '
~ q . 7/5,0)3.@ 7 Y *
2 2F€A/5.0/9:5 53¢ | K s L hso
9 l.Ezeals.o.a.: 26/&/ 7/5:"1% 1.S9€q

m
s'jlea&w‘) 2 lI4eEQ, vn 3$2/520;<3,._ 7-9/6/

7,
M& fzijsjs'wﬁi 3.63g) =39) S0 4 5. %€
N ? 35—"&5{.2‘;6& T} 272/
A '-V/S.Orc;cj.eae/ 50191, &/
> (3,2 /So,“hg 63 .
, .
’ hO1E3/ 50944, 12 5
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Identity 1: E9324 HERWC 0343wgl ldentity 2: 5.0190 g/l 10:59 AM May 14, 1993
Task name : ALL_SIM

sample Weight :  1.0000 Solution Volume : 1.00 WHC-SD-WM-DP-045
On-Peak Integrations : 3 Off-Peak Integrations : 1 REV"
Lo ~ r \"Sr Bi Ta sn \'Si \'Al W
I (ppb) (ppb} (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
. Mean. 20.052 23.631 94,557 12.004 -48.718 1277.207 18425.516 -6.962
5.0. 3.651 0.413 27.406 18.468 8.802 18.551 58.070 9.501
% R.S.D. 18.207 1.749 28,984 153.847 18.067 1.452 0.315 136.479
D Mo ~eu N ~n B Ni La Eu “Fe
tppb) (ppb) (ppb) (ppb) (prb) tppb) (ppb) (ppb)
. Mean 27.791 785.925 11.136 724.384 181.853 -162.784 -4.125 24764 .281
$.0. . 2.268 2.722 0.261 1.888 2.720 5.126 0.506 70.108
. % R.S.D. B.163 0.346 2.341 0.261 1.496 3,149 12.266 0.283
Nea Ner Nd U Ce “sm “Ba Yo
(ppb) (ppb) {ppb) (ppb) (ppb) (ppb) (ppb) {ppb}
2080,835 334.656 90.952 60355.585 14.078 428.228 180.723 570.783
2.808 0.466 35.861 221.843 30.325 33.079 0.765 50.707
0.135 0.139 39.428 0.368 215.404 7.725 0.423 8.884
™ S \’Hg AsS \'Ha Mo Se \’Ag \'Pb
{ppb) (ppb) (ppb) (ppb) {ppb} (ppb) {ppb) {peb)
181.684 1423.797 20.746 91.426 4.563 69.015 13.225 1070.823
20.478 6.688 5.775 14.672 1.700 10.001 2.366 3.262
11.27 0.470 27.836 16.048 37.262 14.491 - 17.892 0.305
AT ~ed B Ny ™ Mn sb A Be
{ppb) (ppb) (ppb) (ppo) {peb) (ppb) (ppb) {ppb)
Mean 259.428 47.728 7.851 797.224 392.251 -100.569 299.206 0.357
$.0. 5.096 0.888 1.332 23.378 2,217 16.662 5.867 0.000
% R.S.0. 1.964 1.860 16.572 2.932 0.581 16.568 1.981 0.000
\-' -
Tl
(ppb)
Mean 272_ 462
s.0. 79.457
% R.S.D. 29.166
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S— S WHC-ED-WM-DP-045
L REV 1

- — —""'—.
Sarial No. Sampie Point Date Time Isaued Priority ! — ..
E 8501.-1211 ENV 3TD 4- 8-93 | 18:30 25
- Determination Melhod/Slandard Result Unita Charge Cede Reruns
AT-LIQ LA-508~113 uCi/L K4B&C O
Sample Size Customer D
500 ML O
A2 T 1643

Remarks, Caiculations, Resulls:

EDP E341 ENVAE Y
crs Y0857 mmsunt (p.HEY \

53TD VAL %REC /0/ 76@‘ _

Copptasr o Fieee, _

Analylgl = Angiyst - 2 Analyst -3 Analyst - 4 Analyst - §

Hrs Hrs Hes Hrs Hrs

omy 2273 Time Completed Lag Unit Mgf‘ . " .éf /055 ;: 3

$4-0000-081 ‘fun-m
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WHC-$D-wi.pp
REV 1 045

SAMPLE POQINT: ENV-§TD.
LAB 1D #: 8501
NUMBER OF ALIQUOTS: 3
NET STARDCARD CONCEHTRATION RANGES (UCL/L) DEVIATION SCATTER
e DEV. CPM MEAN - UPPER LOWER PER CENT ERROR
ALPHA:  175.927 4,233 6.46AE -4 6.619E -4 - 6.308E -4 2.41 oK

BETA : 2430.820 86.003 7.523€ -3 - 7.789% -3 7.257E -3 1.54 bt
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A
- i

REZED Sampie Point Caie Tima I3sued Priosy { ™
E 9324.-1211{ H&RWC 5~-12-93 | 15:36 18 : ~
Determination Muthod: Standard Resull Laus ' Charge Code Reruny . j 09- -~
AT MISC LA-6508.0 E11457 0 . Q.
Sampie Suze Cusiomer (D - . E ;
_______G OF SAMPLE 0343wql 2R
Remaika, Catcualns, Ausuity’ 8 o
Trco me SUPER SUPER RUSH ~ ¢
> S2¥n CJ/_ d _ ) é ‘
- —
Sett04/ /aS'wé |
) - P e Wt .
Analyyl + | lmlyu 2, “. Analysl -3 Analyst - 4 Analyst - 3
’_W His -~ s Mg rirs
Dare Time Compleied Lab UnH Mgr S' 17 “-ﬁ :3 .
Sﬁ) 4‘9 3 W, Oi\) = M
54-6400-06 ) 1A-10 83} T 1

A 2 'e“) :_5'_"/5/“'?3 £?3.?¢ _,/a')// oo

g8~ _,
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WHC-8D-WM-DP-045
REV 1

COUNTS

242920
242932
242052
243038
242807
242795
243214
243707
242647
241653

CNT TIME

GO, agoanong

oM

48575
48577
48401
48599
48572
48550
48634
48732
48520
48322

COINC CORR

307
307
305
307
307
306
307
309
306
304

CORR C/M

48882
48884
48706
48906
48879
48856
48941
49041
48826
48625

GEOM

0.4981
0.4982
0.4964
0.4984
0.4981
0.4979
0.4988
0.4938
0.4976
0.4955
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— - WHC-SD-WM-DP-045
- REV 1 LT —

o/’

Y75/ : ——

Serial No. : Sampile Point * Date Tima lssued Priosity |
E 8501.-2182] ENV STD P 4- 6~-93 | 18:30 25
Detarmination Mathod/Slancard Resuit Units Chargs Coda Reruns
GEA-LIQ LA-548-121 uCi/ L R4BSBC 0
Sample Size Customer 1D

500 ML 1A~ 1503 |
Aemarka, Caiculations, Results: . . Sa-o" .
3645/ ENVSTD S¢E- al Q)QS DL \
el ST

W LAqgn ,
EDP £345 7 Atod1 Qg S

Anlly:?i > W | Ansiyst -3 Analyst -4 Analyst - §

P tithah g

Hry / Hrs Hrs . Hrs Hrs
42493
Date Time Complated Lab Unit Mgr

y -2~ 73 h <

¥

54-8800-06 V¥ |R-10- 83)

BEST AVAILABLE COPY L~
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* G A MM A 5 F ECTRUH ANy 8T8

X £
K X K K K % K ok 3 % k& % R K K K K KK K K K E KK E KR EERE R R X

f £ F % X % R K K K K K KRR K E R K F K E R K E KT KKK K Ké{ﬁ;f;zg?iéy
] X

CANBERRA SFECTRAM-F V2,06 SUFTWAKRE
WHC-SD-WM-DP-045
Z4-APR-9322110148 REV 1

s N ALY SIS FARAMETERSTES

HCA UNIT MUMBER: 1 a ADC UMIT NUMBER? 1.0
DETECTOR NUMBER: 4 / GEGMETKY MUMEER:T 81
SPECTRUM S5IZE: 4093 CHANNELS -

ORIER 0 SMOUTHING FUNETION: bl

MUMEBER OF BACKGRQUNI CHANNELST 4 O E&CH SILE 0OF PEAR
FEAR CUNFIRENCE FACTOR: 835.0X

IDENTIFICATION ENERGY WINDGW! +- 1.3C¢ KEW

ERRAOR QUOTATION: 1.%4 SIuMAH UNCERTATHYY

ENVIRONMENTAL BACKHGRGUND SUBTRACTED
LLD OALCULATION FERFRRNED

MEASURED ENERGY DIFFERENCES LISTED
HULTIPLET ANALYSIS PERFORHMED

SFECTRAL DATs READ DIRECTLY PROM MULTICHANREL ANALYIER AMG;
ANALYZIEDR EBEY: W

3AMFLE DESCRIFTION! E850:-7182 ENV/3TD
GEQMETRY DESCRIFTION: H00 #l LI
IAMFLE SIZE: T.0000F-01 LI S OCOMUERSTON FGnTOR: §
STANDARDR SITE! 1. 0000E+00 <4

+

ANALYSTS LIBRARY FILZ: AWLAO0

NONE 00

COLICESCT STARTED OM 23-AfFR-~93 AT 21126116

L e
COLLEST L IVE TIME: TG00, HECOMES
REZE TR 3997, HRSENEE
NEAD TIME: G,
SETAYID TA 2. DAYS- 5.3000 HAURIT BEFARE THE START OGF ¢ GLLFAT
ENESGY CALIBAATION FEAFORMED So-maf-713
EEFICIENCY UALISRATINM FERFARMED  L-AF5 -3

BEST AVAILABLE COPY



Za~-AFR-93Z2:110346

FEAK AN s LY 31 35

FK CENTROIL ENERGEY  FWHHM RACKEGND NET AREA ERROR RUCLIDESR
CHAMNEL REY KEW COUMTS CUUNTE =

1 ?4.68 48,31 1.040 1255, Falie 11,7 U-233

2 1322.77 &édl.Aa0 1,279 147%, 2310 .4 C3S-13

2B A&l .44 179, .3

3 2345.24  1172.78 1.84 1553, 31244 1.2 CO~-&G

5 2926.13  1440.349 L.348 144, BOa. 8.0 W= 0

B 1350.47 : 7ET . i.7

EFRROR QUGVYATION AT 1.94 SIGMA c'sz‘E‘va'DP'O“s
FEAR CONFIDENCE LEVEL 47T 83.0X 1

. B - ENVIROMNMENTAL BACKGROUND Prak

BACKGROUND SUBTRACTION FPERFORMELD USING FILE RBKOOLS
FEACKGROUND DESCRIFTION: BRG

RBACKGROUMI COLLECY BTARTHQO OUN 2=l -9 nT 141001040
BACKGROUND LIVE TIME: 4000Q, SFCOMDS

BEST AVAILABLE COPY



24-4FR-9322110116

SAMPLE ! E8501-2142 ENV/STD . WHC-SD-WM-DP-045

DATA COLLECTED ON 24-AFR=-93 AT 2i:20:1¢ REV 1

DNECATEN TO G. DAYS:  0,0000 HOURS REFNRE THE START OF CULLECT.
RADIONUCLINE ANALYSIS REPOGRT

NUCLIDE ACTTUTTY CONCENTRATION IN wuCislLI ERNERGY CIMFARISON

RECAY (KEYY
MEASURED ERROR CORRECTEN ERKOR EXFECT  IGiFF
AC-228 LLD<4.28E-04 LLI<4, PBE-04 911,07
AC-2284 LLLN<A,.28E-04 LLN<4,28E-04 211,10

AC-22BR LLID<4.57E-04 LLD<4,37E-04 238,40
AG-108M LLD<7.31E-0% CLLDNT L 31E-00 433,74
AG=110M LLD<E,39E-04 LLN<3, 34E-04 U7 .Ta
Hif—241 LLD<S . 38E-04 LLECS 488004 37.54
AM=243  LLD<1.31E-04 LLD-1 . 31E~04 4.7 e
AM-243A LLOCL,31E-04 LNl 3LE-~04 7AL87 0
AM=Z243R LLDW2.30E-03 CLLB2.30E-03 33,010 O
AR=41  LLD¥4.98E-05 LLU<S, FRE=-Y iK73.44
AU-198  LLOCS.08E-05 LS, 0ad-us 411,40 O
BA=-133  LLDF . 84E-04 LLIT L 86E-DY 58,02 L
3A-13% LLD<2.34E-04 LLE<Z.36E~04% 163,85 o
BA-140  LLN2.795-04 LENST, PAE=04 S37.27 (o8
FA=-141 LLD<Z,13E-74 LLOZ, 12E-34 159,23 <
RE-7 LLOG, S2E-04 LLDS SRE- 0 477,37 i
ET-207  LiW-T.42E-05 LLI7  A0E=05 547,70 —
3I-212 LLOW7.3iE-04 DT JLE-04 TITL2IT <L
81-214 LLD<1.71E-04 ‘ LLD= 1. 71E=04 30F.32 >
FI-N14H iDL, TiE-04 LLINL (TLE-G4 307 .33 <J
§1-214B LLO3.37E-04 LLDS,3TE-94 1150,28 .
ZI~2040 LLOCZ, 3FE-04 LLD<2,8FE-54 iTad.31 e
CH-10% LLBS1LE4E-03 Li 31 .54E-03 4303 9p)
TE 149 LLIUF, 2EE-04 LLD3, 2FF =04 33 Ll
TE-13Y LLDMILIRE-GU LLDE L 3E -0 P A (a8
TE-1AL LDV 3AE=-0T LLN-F . 448-07 :
TEFELSS LLDA.39E-04 Ll 34F =39
-%e  LLDOLLOFE-99 Lidl . 0FE=a0
I3-TF 0 LLDCA L EAE=DT LM, AR
S0-%3 0 LLO-E.02E-04 Ll 9lE
20-37 TL2AE-0E F-1 PAE-04 S A RIS DI
- 3.
i LLB-TLTIE-M LLT-
138 LADL . 0RE-04 Lot
132 LLfl L OTE- PRI
i37 LLITE=DE +-I L AEE -0 i eE - 51T
13 BT Tens I B
i CRTIE LD
-4 IR R
E=0T A Rt
E Liwe 2
TeE- LD
LIAE=DT L3
TTE-NT A
LET . LD T
PO ) i =
33507 LLDT
TOD Ay LT
P3N = A ik
ATE -4 i 228
21T-0 L
R P -
e K
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-31
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F=-97

OTAL

LLD<4+37E-049
43104, 195~-00
LLO<Z2,FOE=02
LLD<B..90E-0O0
L2, 585-04
LLDT1  FOE-Q4
LLD<E.91E-03

LED9,37E-54

03,41
LLDA 198 =03 1836.02
LLRAZ,73E-07
LLO<3.20E-00 333.69
LLN<2,.3%6-04 1113.55
LLOEL.7OFE-04 755,73
LLOCE+FIE-GT 743,33
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EFFLCIENCY = 1.,247290E-02 (+- B.69530386E-03)

SYSTEM EFFICIENCY COEFFICIENTS, FART 2

LOGCEFF)

©,202042E+01 - 6,132777E401¥L0OGC(E) + 1,500303E+01%LOG(EY™2
1.434262E400%L0G(EY "3 + 4., 460BZ17E-02%L0OG(E) ™4

WHC-SD-WM-DP-045
REV 1
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#2077

Senal No sample Point 4 Cave Time Issued Prnonly
E 9324, -86300 H&EWC A=12-93 | 15: 41 20
Determination Methods Standard Result Units Charge Code Aeruns
GEA LA-548-121: uid £ E11457 0
Sample Size Customer 10
100 0343wql

Remarks, Carculations, Results

COUNT AS uCIGL
LASER PRINTOUT

Oy = /.3/»6/&/:24'?3}.. 2 2.‘/»«0'/.-%
’376_. Ql/iu’..%/:.‘/1’/’ - /.QZ,(J‘ ”%

St :

RUSH

WHC-SD-WM-DP-045
REV 1

Analyst - 1 l Analyst - 2 : Analyst -2 Analysl - 4 Anaryst - §
Hrs - Hrs Hrs Hrs Hrs
Daie Time Compieted Lab Umi Mgr
H-if 13 3D %

54-6800-061 1A -10-83)
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* GAMMA SPECTRUM ANALYSIS *
* *
d k Kk Kk % k Kk % k Kk k Kk k %k k %k k k k k %k % k k k kK *k &k k k k k k& * %k * r
CANBERRA SPECTRAN-F V2.06 SOFTWARE

WHC-SD-WM-DP ~
18-MAY-9313:01:10 REV 48 Lg,/?’gj

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5

" “. NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK

~ PEAK CONFIDENCE FACTOR: 85.0%
&5 JDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
" ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

! ENVIRONMENTAL BACKGROUND SUBTRACTED
> LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANALYZED BY: e ’

SAMPLE DESCRIPTION: E9324-8630

GEOMETRY DESCRIPTION: 22CC LIQ '

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-01
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 18-MAY-93 AT 12:10:56
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3011. SECONDS
DEAD TIME: 0.37 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-33
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18-MAY-9313:01:10

PEAK ANALYSIS WHC-SD-WM-DP-045
| REV 1

PK CENTROID ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 118.79  59.37 0.85  1047. 381.  24.9 AM-241,U-237,
EU-155

2 245.78 122.86 1.04  1195. 262. 38.5 EU-152,C0-57,
EU-154A

3 1021.58 510.79 1.90 755. 334.  26.5 RN-222,1-133,

38 510.83 317. 3.8 TL-208,NA-22,
ZN-65,RH-106

4 1217.69 608.86 1.13 368. 165. 37.5 BI-214A,

48 609.18 177. 5.7 RU-103

5 1322.54 661.29 1.55 269. 31493, 1.1 CS-137

58 661.44 159. 5.8

6 1821.11 910.63 2.25 103. 127.  29.8 AC-228A

6B 910.95 101. 7.7

7 2344.81 1172.56 1.76 8l. 330. 13.7 C0-60

8 2663.30 1331.87 2.20 55. 284. 14.3 C0-60

9 2919.39 1459.97 2.06 26. 828. 7.1 K-40

9B 1460.67 769. 1.7

10§ 3524.25 1762.56 1.25 9. 31.  46.8

11§ 3527.37 1764.12 1.25 10. 38. 42.0 BI-214C

118 1764.58 | 64. 7.3

RROR QUOTATION AT 1.96 SIGMA
vEAK CONFIDENCE LEVEL AT 85.0%

$ - MULTIPLET ANALYSIS CONVERGED DUE TO LACK OF CHI-SQ IMPROVEMENT
8 - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO14
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME: 60000. SECONDS
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18-MAY-9313:01:10

WHC-SD-WM-DP-045
SAMPLE: £9324-8630 REV 1
DATA COLLECTED ON 18-MAY-93 AT 12:10:56
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF
LLD<4.68E-01 LLD<4.68E-01 911.07
LLD<4.68E-01 LLD<4.68E-01 911.10
LLD<1.18E+00 LLD<1.18E+00 338.40
LLD<2.16E-01 LLD<2.16E-01 433.94
LLD<1.57E+00 LLD<1.57E+00 657.76
3.73E+00 +-9.30E-01  3.73E+00 +-9.30E-01 59.54 -0.17
LLD<2.52E-01 LLD<2.52E-01 74.67
LLD<2.52E-01 LLD<2.52E-01 74.67
LLD<1.05E+00 LLD<1.05E+00 43.10
LLD<1.42E-01 LLD<1.42E-01 1293.64
LLD<1.74E-01 LLD<1.74E-01 411.80
LLD<2.59E-01 LLD<2.59E-01 356.02
LLD<5.12E-01 LLD<5.12E-01 165.85
LLD<6.57E-01 LLD<6.57E-01 §37.27
LLD<5.37E-01 LLD<5.37E-01 . 190.23
LLD<1.94E+00 LLD<1.94E+00 477.59
LLD<1.36E-01 LLD<1.36E-01 569.70
LLD<1.11E+00 LLD<1.11E+00 727.27
BI-214 LLD<3.51E-01 LLD<3.51E-01 609.32
BI-214A LLD<3.51E-01 LLD<3.51E-01 609.32
BI-214B LLD<1.06E+00 LLD<1.06E+00 1120.28
BI-214C LLD<8.22E-01 LLD<8.22E-01 1764.51
D-109 LLD<3.18E+00 LLD<3. 18E+00 88.03
CE 144 LLD<6.79E-01 LLD<6.79E-01 133.51
CE-139 LLD<1.16E-01 LLD<1.16E-01 165.85
CE-141 LLD<1.60E-01 LLD<1.60E-01 145.44
CEPR144 LLD<1.36E+00 LLD<1.36E+00 133.51
€0-56  LLD<1.14E-01 LLD<1.14E-01 846.76
€0-57 2.44E-01 +-9.40E-02  2.44E-01 +-9.40E-02 122.06 0.80
0-58  LLD<1.13E-01 LLD<1.13E-01 810.75
€0-60 1.31E+00 +-1.88E-01  1.31E+400 +-1.88E-01  1332.50 -0.63
1173.24 -0.67
CR-51  LLD<1.51E+00 LLD<1.51E+00 320.09
CS-134 LLD<1.30E-01 LLD<1.30E-01 795.84
€S-136 LLD<1.18E-01 LLD<1.18E-01 818.51
€S-137 9.14E+01 +-1.12E+00  9.14F+01 +-1.12E+00 661.65 -0.36
€S-138 LLD<2.33E-01 LLD<2.33E-01 1435.86
EU-152 LL.-".59E-01 LLD<5.59E-01 1408.01
EU-154 LLD<3.95E-01 LLD<3.95E-01 1274.45
EU-154A 5.17E-01 +-1.99E-01  5.17E-01 +-1.99E-01 123.10 -0.24
EU-155 LLD<4.26E-01 LLD<4.26E-01 105.31
FE-59  LLD<2.27E-01 LLD<2.27E-01 1099.25
HF-181 LLD<2.28E-01 LLD<2.28E-01 482.20
HG-203 LLD<1.57E-01 LLD<1.57E-01 279.20
I-131  LLD<2.08E-01 LLD<2.08E-01 364,48
I-132  LLD<1.25E-01 LLD<1.25E-01 667 .69
1-133  LLD<1.76E-01 LLD<1.76E-01 529.69 237



I-134
I-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
Pg-210
PB-212
PB-212A
PB-2128B
PB-214
PB-214A
P8-2148B
P0-210
P0O-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SB-125A
SC-46
SE-75
SN-113
SR-85

. SR-91

SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-229
TH-2298
TH-229C
[H-234
TH-234A

LLD<l.

LLD<4.
LLD<2.
LLD<4.
LLD<l.
LLD<4.
LLD<6.
LLD<1.
LLD<3.
LLD<1.
LLD<1.
LLD<I.
LLD<1.
LLD<]1.
LLD<9.
LiD<]1.
LLD«9.
LLD«4.
LLD<8.
LLD<4.
LLD<?2.
LLD<«1.
LLD<2
LLD<2
{LD<4
LLD<4.
LLD<4.
LLD<6.
LLD<8.
LLD<1.
LiD<5
LLD<1
LLD<4.
LLD<3.
LLD<3.
LLD<7.
LLD<5.
LLD<1
LLD<«]
LLD<2
L1D<]
LLD<6.
LLD<6.
LLD<1
LLD<2.
LtD<2.
LLD<1
LLD<2.
LLD<]
LLD<4.
LLD«8.
LLD<9
LLD«<3
LLD<]
LLD<9.
LLD<3
LLD<4.
LLD<«2
LLD<]
LLD<1

72E-01
20E-01
98E+00
40E+01
21E-01
34E-01
39E+00
27E-01
35E-01
14E-01
28E-01
28E-01
04E-01
02E-01
53E-02
90E+00
13E-01
31E-01
99E-01
07E-01
S8E+01
77E+01

.93E-01
.92E-01
.37E+00

43E-01
43E-01
99£-01
78E+03
22E403

.49E+03
.31E+03

08E+04
15E+00
08E+00
68E-01
71E-01

.30E+02
.84E-01
.48E+00
.41E-01

51E-01
51E-01

.49E-01

13E-01
68E-01

.93E-01

47E-01

.22E-01

35E-01
94E-02

.88E-02
.25E401
.38E-01

74E400

.84E+00

71E+00

.42E+00
.85E+00
.85E+00

LLD<1.
LLD<4.
LLD<2.
LLD<4.
LLD<«1.
LELD<4.
LLD<6.
LLD<1.
LLD<3
LLD<1.
LLD<1
LLD<1
LLD<I
LLD<1
LLD<9
LLD<«1.
LLD<9.
LLD<4.
LIL.D<8.
LLD<4
LLD<2
LLD<]
LLD<2
LLD<2.
LLD<4
LLD<4.
LLD<4.
LLD«<6.
LLD<8.
LLD<«]
LLD<5
LLD<«1
LLD<4.
LLD<3.
LLD<3
LLD<7.
LLD<S.
LLD<1
LLD<«1
LLD<2.
LLD<1.
LLD<6.
LLD<6.
LLD<1
LLD<2.
LLD<2
LLD<1
LLD<2
LLD<1
LLD<4.
LLD<8.
LLD<9
LLD<3.
LLD<1
LLD<9.
LLD<3
LLD<4.
LLD<2.
LtLD<1
LLD<«1

72E-01
20E-01
98E+00
40E+01
21E-01
34E-01
39E+00
27£-01

.35E-01

14E-01

.28E-01
.28E-01
.04E-01
.02E-01
.53E-02

S0E+00
13E-01
31E-01
99E-01

.07E-01
.58E+01
.77E+01
.93E-01

92E-01

.37E+00

43E-01
43E-01
99E-01
78E+03

.22E+03
A9E+03
.31E+03

08E+04
15E+00

.08E+00

68E-01
71E-01

.30E+02
.84E-01

48E+00
41E-01
51E-01
51E-01

.49E-01

13E-01

.68E-01
.93E-01
.47E-01
.22F-01
35E-01

94E-02

.88E-02

25E+01

.38E-01

74E+00

.84E+00

71E+00
42E+00

.85E+00
.85E+00

847.
1260.
1460,

513.

151.

402.

220.
1596.

641.

834.

846.
1274.
1368.

702.

765,

657.

86.

984.

277.

311.
1001.

46.

239.

239.

300.

351.

351.

295,

804.

799.

804,

128.

148.

240,

186.
1836.
1031.

549.

497.

621.

602.

427.

427.
1120.

264.

391.

513.

555.
1383.
1121.

140,

159.

109.

228.

86.
137.
193.

92.

92.

} A3
S90-d0-WM-aS-OHM
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TH-234B LLD<6.89E+00 ' LLD<6.89E+00 63.30

TL-208 LLD<1.67E-01 LLD<1.67E-01 583.14 _an.
U-232  LLD<3.36E+02 LLD<3.36E+02 270.26 WHC-SD-WM-DP-045
U-235  LLD<Z.00E-01 LLD<2.00E-01 185.71 REV 1

U-235A LLD<2.00E-01 LLD<2.00E-01 185.71

U-2358 LLD<8.03E-01 LLD<8.03E-01 143.76

U-237  LLD<5.00E-01 LLD<5.00E-01 208. 00

W-187 LLD<3.88E-01 LLD<3.88E-01 685.74

XE-131M LLD<4.43E+00 LLD<4.43E+00 163.98

XE-133 LLD<3.47E-01 {1D<3.47E-01 81.00

XE-133M LLD<1.20E+00 LLD<1.20E+00 233.21

XE-135 LLD<1.41E-01 LLD<1.41E-01 249.79

XE-138 LLD<1.06E+00 LLD<1.06E+00 258.41

Y-88  LLD<8.22E-02 LLD<8.22€-02 1836. 06

Y-91  LLD<4.42E+01 LLD<4.42E+01 1204.90

Y-914  LLD<1.87E-01 LLD<1.87E-01 555. 60

ZN-65  LLD<3.43E-01 LLD<3.43€-01 1115.55

ZR-95  LLD<2.05E-01 LLD<2.05E-01 756.73

7R-97  LLD<I.08E-01 LLD<1.08E-01 743.33

TOTAL 9.72E+01 +-1.48E+00 9.72E+01 +-1.48E+00
STANDARD DEVIATION = 0.54

EBAR = ***** MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 8.48E-09 UC/LI

TOTAL MEASURED ACTIVITY = 9.72E+01 (+-1.48E+00) UC/LI
% TECH. SPEC. = ki (4 skw)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEY COUNTS %

3524.25 1762.56 31. 46.8 6.54E-01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTICN

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1021.58 510.79 334. 26.5 2.47E+00
12 7 69 608.86 165. 37.5 1.41E+00
1821.11 910.63 127. 29.8 1.55E+00
2919.39 1459.97 . B828. 7.1  1.52E+01
3527.37 1764.12 38. 42.0 7.88BE-01
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FUM UNLER

oy pebeh

. o C-SD-WM-DP-045

CALIE e Version 2.064 VVH BREV 1 o~ W‘ﬂ43

23928 COUNMTING ROOM WESTIMGHQUSE HANFORD mﬁc' l
RRLY

Cal.x EFF
MCA UNMIT MUMBER (2)3 1
ADC UHIT NUMBER (1.,0)0 1
DETECTOR MUMEER ¢ 121 4
HCA MEMORY REGION (FULL)Z
DATE SPECTRUM COLLECTED! 1-AFR-%1
TIME COQLLECT STARTED! 12100
GEOMETRY MNUMEBER ¢ 12331 41
GEOMETRY DESCRIFTION:? 22CC LIG
ACTIVITY UNITS { i) &
CROSSOVER ENERGY! 145,803
CALIERATION SUURCE ENTEY QFTIONS:

TYFE A CARRIAGE RETURM FOR MARHIAL ENTRY.

TYFE AN INTEGER (0-%79) T USE A SOURCE LIBRARY:

TYFE A FLUS SIGN BEFORE THE IHNTEGER (+0 - +9%9)

TO0 CREATE A SOURCE LLIBRARY DURLHNG MAHUAL ENTREY.
OFTIOM: 441
AZBAT7-A 22€C 1.IA
PO YOU WANT TO ENTER ANY EFFICIENCY FOTHTS BnHUALLY (HOXY ! M
DIMENSIONAL UNITS DF STANDARD! EN
SIZE OF STaMDARD IM EA 1 1.00000
NUMBER OF FOINTS! 11
ACTIVITY IN MICROCURIES LYES/NOI?

Bl e e R
FEAKR 1 EE\..." . . e :__ v
ENEEGY S 99,063

= LI ] br 4 ) Y = .40
%%F&%&k&’UNE“Q&EH%%OL*87000000E~01
HALF-LIFE: Disa000

. DECAY TIHE { 0,000000E-01 MINS.)! 1~FEBE-92
TIME OF SOURCE CALIBRATION: 12100
DECAY TIME! 6. 120000405 HINSG

EFFICIEMCY = 2.300463E-02 (4~  L.311750E-04)
FEAK 2
ENERGY: 8B.034

ACTIVITY? 2.046T000E402

ACTIVITY ONE SIGMAL 0.000000E-0Q1
HALF-~LIFE: D4s2.46

DECAY TIHE ( A.120000EH05 MINS.) !

EFFICIEMCY = 7,%949910E-02 (+~ A4,332131E~-04)
1
FEAK 3 )
EMNERGY 122,061
ACTIVITY: 1.881000E402
ACTIVITY OMNE SIGMA! D,000000E~-01
HALF-LIFE: 1271.8
DECAY TIME ¢ 4,120000E+05 MINS.)!
EFFICIEMCY = 1,0B2324E-01 (4~ 4.692147E~04)
FEAK A
EMERGY ! 165,853
ACTIVITYS 2,284000E+02 . 240

ACTIVITY ONE SIGMAL 0,000000E-01
HALF-LIFE! D137.66
DECAY TIME (¢ 4.120000E405 MINS.)!

I:T.ITT.'T("TI'.'H("/ - 1 EIEAR TR A N | LR 1 SOTTLAAITL AT



LOG(EFF) = -0,

e b L T N I~ Ih B S LB L)

WL

?B443E+01 + 2.2844603E+01%LOGCEY - 2,33779BE+00XLOGCE) "D

FEAK 5 WHC-SD-WM-DP-045

ENERGY ! 191,648 REV 1

ACTIVITY:  7.301000E402

ACTIVITY ONE SIGHA!  0.000000E-01

HALF~LIFE: D1135,09

DECAY TIME € 6.120000E+0% MING,) !

EFFICIENCY = 5.422100E-02 (4- S.866320E-04)
FEAK 4 .

EMERGY ! 513,990

ACTIVITY!  1.252100E403

ACTIVITY ONE SIGHA!  0,000000E-01

HALE-LIFE: D[é4.84

DECAY TIME ( 6.120000E405 MING,)!

EFFICIENCY = 4.084640E~02 (+~ 1,B82325E-03)
FEAK 7

EMERGY 661,650

ACTIVITY:  8.032000E+02

ACTIVITY OME SIGMA!  0.000000E-01

HALF-LIFE!: D11020

DECAY TIME ( 6.120000E+05 MING,)?

EFFICIENCY = 3.647674E~02 (4~ 9,170283E-05)
PEAK 8

ENERGY ! 894,021

ACTIVITY!  2.014700E+03

ACTIVITY ONE SIGMA:® 0,000000E-01 N

HALF-LIFE: [106.61 .

BECAY TIME ( 6.120000E4+05 MING.)! Q
EFFICIENCY = 2.426686E-02 (4= 2,5520IBE-04) ég}
FENK 9

ENERGY:  1173.240 W

ACTIVITY: 1.092600E403 EE{

ACTIVITY OME SIGMA!  0.000000E-01

HALE~LIFE: D1925.3 5

DECAY TIME ( 6.170000E405 MINS.): e~
EFFICIENCY = 2.150980E-02 (+- 6.404292E-0%) j§§
PEAK 10 <

ENERGY:  1332.500 )

ACTIVITY!  1.093200E403

ACTIVITY ONE SIGMAT  0.000000E-01 %

HALF-LIFE! [1925.3 Ly

DECAY TIME ( 6.,120000E405 MING.)! Q)
EFFICIENCY = 1.974500E-02 (+— 4.005783E-05)

FEAK 11

ENERGY:  1834.130

ACTIVITY! 2.135300E+03

ACTIVITY OME SIGMA:  0.000000E-01

HALF-LIFE: D[104.61

DECAY TIHE ¢ 6.120000E+05 MINS.)!

EFFICIENCY = 1.537435E-02 (4- 1.418405E-04)

SYSTEM EFFICIENCY CDEFFICIENTSs, FART 2

LOG(EFF) = 1.527066E+0“ - 7.976722E401XLOG(E) + 1.920272E401%L0OGLE)"2

+OSPIBIE4QOXLAG(EY"3 + B.221120E-02RL0G(E)"A

™~
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. Senal No Sampie Point Date Tima tssued Prionty
E 9324.-2172] H&RWC 5-12-93 | 15:36 18
Delesauination Method/ Siandarg Result Unils Charge Code Reruns
GEA-S0IL LA-548-121 pCi/EWETwt E11457 0
Sample Size Customer 1O
G OF EAMPLE 0343wql

S

Remarks. Calcutations. Resuits

/M-./c/’/o'v

fe v

SUPER SUPER RUSH

Analyst » 1 Analyst - 2 Analysi - ] Analyst - 4 Analyst - 5§
.
s Hrs by Hrs Hes
Date Time Comgleted Lab Unit Mgr
1413 | 3:49
P 54-8800-061 |A-10-82)
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o GAMMA SPECTRUM ANALYSIS

%
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*
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CANBERRA SPECTRAN-F V2.06 SOFTWARE 72442g642£o//

222-S COUNTING ROOM WESTINGHOUSE HANFORD 14-MAY-93 14:53:43

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
 SPECTRUM SIZE: 4096 CHANNELS
“  ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:

' ANALYZED B8Y: P e

SAMPLE DESCRIPTION: E9324-2172

GEOMETRY DESCRIPTION: 42B47-A 22CC LIQ

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 9.9010E-04
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 14-MAY-93 AT 14:03:33
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 20-APR-93
EFFICIENCY CALIBRATION PERFORMED 23-0CT-92

%

L



222-S COUNTING ROOM WESTINGHOUSE HANFORD 14-MAY-93 14:53:43
PEAK ANALYSIS WHC-SD-WM-DP-045
REV 1

PK CENTROID ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 703.65 351.72 1.58 248. 99. 50.9 PB-214A
18 351.90 109. 28.2
2 1020.92 510.38 2.25 134, 121.  33.2 RN-222,1-133,
28 510.92 134. 19.6 TL-208,NA-22,
IN-65,RH-106
3 1166.19 583.03 0.89 17. 68. 53.5 EU-154,
38 583.13 94. 24.1 TL-208
4 1218.52 609.20 1.55 8l. 142.  25.3 BI-214A,
4B 609.19 122. 21.0 RU-103
¢ 5 1322.82  661.36 1.31 102. 107. 34.9 CS-137
. 5B 661.41 8l. 28.8
F¢ 6 2921.37 1460.88 1.89 28. 561. 8.9 K-40
68 1460.58 611. 5.5

= ERROR QUOTATION AT 1.96 SIGMA
* PEAK CONFIDENCE LEVEL AT 85.0%

-€7% B - ENVIRONMENTAL BACKGROUND PEAK

"ACKGROUND SUBTRACTION PERFORMED USING FILE BKOO13
\CKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00

BACKGROUND LIVE TIME: 7000. SECONDS

244



222-S COUNTING ROOM WESTINGHOUSE HANFORD 14-MAY-93 14:53:43

WHC-SD-WM-DP
SAMPLE: E9324-2172 REV 1 045
DATA COLLECTED ON 14-MAY-93 AT 14:03:33 |
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON

DECAY (KEV)
MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF

AC-228 LLD<2.01E+02 LLD<2.01E+02 911.07
AC-228A LLD<2.01E+02 LLD<2.01E+02 911.10
AC-228B LLD<2.60E+02 LLD<2.60E+02 338.40
AG-108M LLD<3.75E+01 LLD<3.75E+01 433.94
AG-110M LLD<6.40E+01 LLD<6.40E+01 657.76
AM-241 LLD<4.91E+01 LLD<4.91E+01 59.54
AM-243  LLD<4.09E+01 LLD<4.03E+0] 74.67
AM-243A LLD<4.09E+01 LLD<4.09E+01 74.67
AM-243B LLD<2.22E+02 LLD<2.22E+02 43.10
AR-41  LLD<6.44E+01 LLD<6.44E+01 1293.64
AU-198 LLD<4.01E+01 LLD<4.01E+01 411.80
BA-133 LLD<5.64E+01 LLD<5.64E+01 356.02
BA-139 LLD<1.45E+02 LLD<1.45E+02 165.85
BA-140 LLD<1.52E+02 LLD<1.52E+02 537.27
BA-141 LLD<1.23E+02 . LLD<1.23E+02 190.23
BE-7  LLD<3.65£+02 LLD<3.65E+02 . 477.59
BI-207 LLD<3.49E+01 LLD<3.49E+01 : 569,70
BI-212 LLD<3.38E+02 LLD<3.38E+02 727.27
BI-214 LLD<1.17E+02 LLD<1.17E+02 609.32
BI-214A LLD<1.17E+02 LLD<1.17E+02 609.32
BI-2148 LLD<4.47E+02. LLD<4.47E+02 1120.28
BI-214C LLD<4.15E+02 LLD<4. 15E+02 1764 .51
CD-109 LLD<6.40E+02 LLD<6.40E+02 88.03
CE 144 LLD<2.30E+02 LLD<2.30E+02 133.51
CE-139 LLD<3.28E+01 LLD<3.28E+01 165.85
CE-141 LLD<6.01E+01 LLD<6.01E+01 145.44
CEPR144 LLD<4.59E+02 LLD<4.59E+02 - 133.51
C0-56  LLD<4.32E+01 LLD<4.32E+01 846.76
C0-57  LLD<2.91E+01 LLD<2.91E+01 122.06
C0-58  LLD<4.49E+01 LLD<4.49E+01 810.75
C0-60  LLD<5.73E+01" LLD<5.73E+01 1332.50
CR-51  LLD<3.07E+02 LLD<3.07E+02 320.09
CS-134 LLD<4.84E+01 LLD<4.84E+401 795.84
CS-136 LLD<4.08E+01 LLD<4.08E+01 818.51
S-137 LLD<6.17E+01 LLD<6.17E+01 661.65
€S-138 LLD<1.01E+02 LLD<1.01E+02 1435.86
EU-152 LLD<2.51E+02 LLD<2.51E+02 1408.01
EU-154 LLD<1.49E+02 LLD<1.49E+02 1274.45
EU-154A LLD<6.28E+01 LLD<6.28E+01 123.10
EU-155 LLD<1.09E+02 LLD<1.09E+02 105.31
FE-59  LLD<7.91E+01 LLD<7.91E+01 1099.25
HF-181 LLD<3.80E+01 LLD<3.80E+01 A 482.20
HG-203 LLD<3.51E+01 LLD<3.51E+01 279.20
I-131  LLD<3.91E+01 LLD<3.91E+01 364.48
1-132  LLD<3.99E+01 LLD<3.99E+01 667.69
1-133  LLD<4.23E+01 LLD<4.23E+401 529.69

[-134  LLD<5.93E+01 LLD<5.93E+01 847.03 ' 245



I-135
K-40

-~ KR-85

3-85M
KR-87

' KR-89

LA-140

- LA-142
~ MN-54

MN-56

- NA-22

NA-24

o NB-94
* . NB-95
- . NB-97
- NP-237

. NP-238

NP-239
PA-233

* PA-234M

PB-210

", PB-212

PB-212A
PB-212B

TE-123M
TE-125M
TE-132

- TH-228

TH-229
TH-2298
T-229C
-234
1H-234A
TH-2348

LLD«1
LLD<1
LLD<«1
LLD<3

LLD<8.
.53E+03
.49E+01
.01E+02

LLD<1
LLD<5
LLD<1

LLD<3.
LLD<4.
LLD<5.
LLD<4.
.29E+01

LLD<3

LLD<4.
LL.D<8.
.62E+02

LLD<1

LLD<«1.
LLD<2.
LLD<8.
LLD<«8.
LLD<2.
LLD«6.
LLD<6.
LLD<8.
LLD<t.
LLD<1.
LLD<I.
LLD<3.
LLD<4,
.02E+06
.04E+05
.38E+07

LLD<2
LLD<4
LLD<«1

LLD<«T.
LLD<7.
LLD<4.
LLD<2.
LLD<3.
LLD<«4.
LLD<7.
LLD<3.
LLD<1.
LLD«1.
LLD<S.
LLD<4.
LLD<5.
LLD<5.
.08E+01
.98E+01
.40E+02
.02E+01

LLD<7
LLD<6
LLD<1
LLD<3

LLD<3.
LLD<«8.
{LD<3.
.59E+03

LLD<«1

LLD«6.
LLD<1.
LLD<5.
LLD<4.
LLD<4.
LLD<4.

.97E+02
.48E+03
.17E+04
.72E+01

40E+01

98E+01
87E+01
31E+01
53E+01

13E+01
44E+01

54E+02
02E+02
29E+01
14E+03
96E+02
42E+01
39E+01
B7E+02
14E+02
14E+02
50E+02
15E+06
08E+05

88E+02
S0E+02
15E+02
35E+02
30E+04
03E+01
97E+02
67E+01
16E+02
16E+02
85E+01
73E+01
27€+01
13E+01

18E+01
41E+03
0CE+01

78E+02
68E+03
84E+02
06E+02
06E+02
49E+02

LLD<1

LLD<1
LLD<3

LLD<8.
LLD<1.
LLD<5.
.01E+02
.98E+01

LLD<1
LLD<3

LLD<4.
LLD<5.
LLD<4.
.29E+01

LLD<3

LLD<4.
LLD<8.
.62E+02
.54E+02

LLD<1
LLD<1

LLD<2.
LLD<8.
LLD<«8.
LLD<2.
LLD<6.
LLD<6,
LLD<8.
LLD<1.
LLD<«1.
LLD<«1.
LLD<3.
LLD<4.
LLD<2.
LLD<4.
.38E+07
.88E+02
.50E+02

LLD<1
LLD<7
LLD<7

LLD<4.
LLD<«2.
LLD<3.
LLD<4.
LLD<7.
LLD<3.
.16E+02

Ll

LLD<«I.
LLD<6.
LLD<4,
LLD<5.
LLD<5.
LLD<7.
LLD<6.
.40E+02
L02E+01

LLD<«1
LLD<3

LLD<3.
LED<8.
LLD<3.
LLD<«1.
LLD<6.
.68E+03

LLO<1

LLD<S.
LLD<4.
LLD<4,
LLD<4.

.97E+02
.48E+03
LLD<1.
.72E+01

17E+04

40E+01
53E+03
49E+01

87E+01
31E+01
53E+01

13E+01
44E+01

02E+02
29E+01
14E+03
96E+02
42E+01
39E+01
87E+02
14E+02
14E+02
S0E+02
15E+06
08E+05
02E+06
04E+05

15E+02
35E+02
30E+04
03E+01
97E+02
67E+01

16E+02
85£+01
73E+01
27E+01
13E+01
08E+01
98E+01

18E+01
41e+03
00E+01
59E+03
78E+02

84E+02
06E+02
06E+02
49£+02

1260.
1460.
513.
151.
402,
220.
1596.
641.
834.
846.
1274.
1368.
702.
765.
657.
86.
984,
277,
311.
1001.

239.
239.
300.
351,
351.
295,
. 804.
799.
804.
129.
148.
240,
186.
1836.
1031.
549.
497.
621.
602.
427.
427.
1120.
264,
391.
513.
555.
1383.
1121.
140,
159.
109.
228.
84,
86.
137.
193.
92.
92.
63.

WHC-SD-WM-DP-045
REV 1
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TL-208
U-232

¢ y-235

- U-235A

U-2358

. U-237

W-187

U XE-131M

XE-133
XE-133M

" XE-135

XE-138

S y-88

©Y-91

Y-91M

| IN-65

" ZR-95

——ERROR QUOTATION AT 1.96 SIGMA
«-:LLD CONFIDENCE LEVEL AT 85.0%

“"ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

ZR-97

éiﬂTOTAL

LLD<6.
LLD<6.
LLD«4.
LLD<4.
LLD<2.
.33E+07
.60E+02
.57E+03

LLD<1
LLD<1
LLD<1

LLD<5.
LLD<2.
LLD<3.
LLD<2.
LLD<3.
.92£+04
LLD<S.
.31E+02

LLD<«]
LLD<1

LLD<7.
.87E+01

.00E-01 +-0.00E-01 0.00E-01 +-0.00E-01

LLD<3

20E+01
61E+04
85E+01
85E+01
48E+02

20E+01
51E+02
13E+01
40E+02
94E+01

35E+01
52E+01

LLD<6.20E+01 583.

LLD<6.61E+04 270.
LLD<4.85E+01 185.
L1 D<4.85E+01 185,
LLD<2.48E+02 143.
LLD<1.33E+02 208.
LLD<1.60E+02 685.
LLD<]1.57E+03 163.
LLD<5.20E+01 81
LLD<2.51E